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Consider 
Past Performances 


The oldest tank cars in service today were built by 
“Car Foundry.” Investigate their records, or the rec- 
ords of “Car Foundry” tank cars built more recently, 
and you will find that they have stood up wonderfully 


under the ever-increasing strenuousness of modern 
railroading. 

Then compare the older cars, point by point, with the 
“Car Foundry” tank cars of today. You will see that 
the present “Car Foundry” construction is heavier, 
stronger, more durable than ever before—built to meet 
not only the requirements of today but also the even 
rougher usage which will no doubt be encountered in 
the years to come. 

Write for “Car Foundry” specifications and booklet of 
recent tank car constructions—and ALWAYS GET A 
“CAR FOUNDRY” QUOTATION. 


American Car and Foundry Company 


Chicago 30 Church St, New York St. Louis 


“Car Foundry’ Tank Cars 

















LACLEDE FIRE BRIC 








The Choice of 
Leading Refiners 


A few of our “blue ribbon” customers amongst the oil producers 
and refiners are: 


Standard Oil Company 

The Texas Company 

Gulf Refining Company 
Sinclair Refining Company 
Roxana Petroleum Corporation 


In Laclede Fire Brick you get quality; you get lowest-cost-per-year; 
you get courteous, efficient service; you get prompt deliveries; you get 
the right price. Write for a quotation. 


And They Cost No More Than Ordinary Fire Brick 
LACLEDE-CHRISTY ,St. Louis,U.S.A. 


Makers of the well-known L-C Flat Arches 
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HERE is a fundamental reason for every ‘Neilan”’ 
device, and that reason is - - - a higher degree of per- 
fection in operation and accomplishment than pre- 
viously achieved with similar devices. 







Unless a Neilan idea shows marked improvement over sim- 
ilar appliances in accuracy, sensitiveness, positive opera- 
tion, accurate control, and essential quality, it never reaches 
the status of a Neilan product bearing the Neilan trade 
mark. Oftentimes the possibility of these improvements is 
apparent in the process of development, but it is a signifi- 
cant fact that no Neilan device ever is marketed until after 
these possibilities have been accomplished beyond any 
question of doubt. 













A Partial List of Neilan Devices 











Reducing Regulators Pump Governors 
Back Pressure Regulators Liquid Level Controllers 
Casing Head Regulators Gasoline and Water Separation 
Vacuum Regulators Controllers 
Orifice Valves Steam Traps 
Gas Fuel Boiler Governors Gasoline Traps 
Balanced Lever Valves Air Relief Valves 
Float Valves Water Reducing Valves 

, Supersensitive Vapor Recovery Altitude Valves 

OP” ser ry a7 oa System. Cushioned Noiseless Check Valves 






Steam Reducing Valves Vacuum Relief Valves 


NEILAN, SCHUMACHER & CO. 
641-643 Santa Fe Avenue 
Los Angeles, California 







REPRESENTATIVES: 


Maintenance Engineering Corp. 
2000 Harrison Street, 
Houston, Texas 


Pelican Well Tool & Supply Co. 
Shreveport, La. 






Can Be Sure of ‘Neilan’ Products 
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LARGEST METAL WORKIN 
MANUFACTURING PLANT. IN WESTE 
ye 








APortion of the 
Machine Shop 
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"Toe factory of C. F. 
Braun & Co., located 
on a 36-acre tract in 
the Los Angeles Industrial 
District at Alhambra, Cali- 
fornia, is the largest manu- 
facturing ‘metal working 
plant in Western America. 
The organization and facil- 
ities are most complete, 
consisting of research and 
testing laboratories; iron, 
steel and brass foundries; 
machine, welding and 
erecting shops; pattern 
shop and wood miil. 


The manufactured pro- 
duct is highly specialized 
and completely covered by 
patents. The apparatus is 
used for the refining of oils 
and the manufacture of 
gasoline; in steam power 
plants and gas works and 
in industries where heat 
transfer is the required 
prerequisite in manufac- 
turing processes. 


Apparatus is shipped by 
C. F. Braun @ Co., to all 
parts of the world. 
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Modern Machinery for 
Better Built Refinery Equipment 
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ELIABLE refinery equipment 
can only be produced with 
reliable machinery. That’s why 
the KAW plant is continually add- 
ing the newest and best in modern 
steel construction machinery. 


The massive Hydraulic “Bull” 
Riveter pictured here is one of the 
latest additions to the KAW plant. 
It affords 150 tons of pressure for 
better, tighter construction of 
KAW high pressure stills. It drives 
home every rivet with a force that 
seals each section of KAW stills 
tight enough to hold forever. 


KAW machinery is up with the 
times—and ahead. Just as KAW 
refinery equipment is up-to-the- 
minute and ahead in the refinery 
field. It will pay you to depend on 
KAW. Write, wire or phone for 
money-saving specifications and 
prices. 


wa? 
wy, ss 
eee 


¥ 7 dl . 
LL LPS CRM 


MBP BE 2D 
BE 0 os 
wa Ww. AGh ents 





ee WO ey yh) 
4 rit § ‘e Eocmeme 


2 Wie BCR eNemES es 
> ee 



































THE KAW STEEL CONSTRUCTION CO. 


General Office and Plant: Ist and Walker Ave., Kansas City, Kansas 
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This Bulletin on Orifice Meters 


Was first announced 
last April. That edi- 


tion has long since 






been exhausted and a 
new edition is now 
available. It is an ex- 
act reprint and does 
not supplant the form- 
er edition. But for the 
benefit of any who 
may have missed the 
original announce- 


ment, we repeat— 


ht Cy 
4 Many limit 


This Bulletin—No. 123—contains all the practical information neces- 
sary for the purchase, installation, operation and maintenance of 
Metric Orifice Meters. Explanation of basic principles of orifice 
measurements; description of construction and functioning of every 
part; instruction in the various formulae used for Ordinary Reading 
and Direct charts; Planimeter calculations; tables and other data on 
hourly coefficients, derivation of coefficients—and much other infor- 
mation dealing with the measuring of Gas, Light and Heavy Oils, 
Steam and Water—make this a mighty valuable publication for any 
interested person’s library. The subject matter is clear and concise; 
boiled down, ready for use. It will be mailed to you promptly upon 
receipt of your request on this coupon. 






Erie, Penna. 
Please send 
Bulletin No. 
123 to 

















WESTCOTT & GREIS, Inc. 
Sales Service 
DALLAS TULSA LOS ANGELES 


TRIC METAL WO 


Heed . \ 
of the American Meter Company-/nc. } 


*~ERIE~ PENNSYLVANIA~U-S-A-~ 
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These Distributors stock ADAMAN'1 
in 100 lb., 250 Ib., and 400 Ib. con- 
tainers. Distributors are listed under 
state a city, with states arranged 
alphabetically. 


Alabama, Birmingham, 

Young and Vanr Supply Company 
California, Los Angeles, 

Industrial Supply Co. 
Caitersie. San Francisco, 

w. Mashet Co. 

Colorado, Denver, 

H. W. Tho 


5 . mpson 
Connecticut, New Britain. 

Rackliffe Bros. Co., Ine. 
Connecticut, New Haven, 

The Warner-Miller Co. 
Ties, Chicago, 

E. Dee Company 

Indiana Fort Wayne, 

Coan Equipment Co. 
Indiana, Indianapolis, 

Indianapolis aad & Supply Co. 
Iowa, Des Mo 

The Walredh Supply Company 
Kentucky, Louisville, 

E. D. Morton & Company, Ine. 
Louisiana, New Orleans. 

Woodward Wight r. Company, Ltd. 
Louisiana, Shrevepo 

Woodward Wiehe "é Company, Ltd. 


Maryland, Baltimo 

King’s Coal ond ‘Supply Company, Ine. 
Massachusetts, 

Waldo Bros, oa Rand Company 
Massachusetts, Springfield, 

Oscar ‘arlson 


D. awards & Co. 

Minnesota, Duluth 

Duluth ‘Builders Supply Co. 
Minnesota, Minneapolis, 

Northern. Machinery Company 
Migevers, Kansas City. 

Union Material - Supply Co. 

Missouri, St. Lou 

Reed Railway ‘Supply Co. 
Nebraska, Omaha, 

American Machinery & Supply Co. 
New York, Buffalo, 

The Curtis Supply Co., Ine. 
New York, 0 

ng ® American Hard Wall Plaster Co. 


w Yor’ 
, & "Phillips, 110 W. 34th St. 
New York, Rochester, 
American Clay & ‘Cement Corp. 
Wm. Ly a & Son 
New York, Rom 
The American “itara Wall Plaster Co. 
New York, Syra 
The Paragon “Plaster Company 
New York, Utie 
The American “Hard Wall Plaster Co. 
North Carolina, Asheville, 
Southern Steel & Cement Company 
Ohio, C oe 
he Wm. Johnston Co. 
Ohio, Cleveland, 
The Cleveland Tool & Supply Co. 
on Columbus, 
» W eatwater Supply Co. 
Ohio. Dayto 
The Klinger. Dills Co, 
Ohio, Tole 
The Toledo Builders Supply Co. 
Oklahoma, Tulsa, 
Standard Asbestos & Cork Company 
Oregon, Portland. 
The M. L. Kline Co. 
Pennsylvania, Aspinwall, 
The Gas Combustion Company 
Pennsylvania, Erie, 
hayer an! Son 
Pennsylvania, Pittsburgn, 
he Gas Combustion Co. 
Post Office Box No. 1753 
Pennsylvania, Reading 
Reading Foundry and Supply Co. 
Rhede Island, Providence. 
& H. Supply Co., Ine. 
South Carolina, Columbia 
Columbia Supply Company 
South Carolina, Spartanburg, 
Spartanburg Mill Supply Co. 
Tennessee, Memphis. 
Reed and Duecker 
Texas, Beaumon 
Norvell- Wilder’ Hardware Company 
Texas, Corpus Christi, 
San Antonio Machine & Supply Co. 
Texas, Dallas, 
The Murray Company 
Texas, El Paso 
Geo. 8. Thomson Company 
Texas, Housto’ 
Norvell- Wilder Haridiware Compa'y 
Texas, San Antonio, 
San Antonio Machine & Supply Co. 
Texas, Waco 
San Antonio Machine & Supply Co 
Virginia, Norfolk, 
Empire Machinery & Supply Corp. 
Washington, Seattle, 
Cragin & Co. 
Washington, Spokane, 
Consolidated Supply Company 
West Virginia, Charleston, 
South Side Founiry Ss came Works 
West Virginia, St. Alb: 
. Kirk & ee 
Wisconsin, Milwaukee 
Tews Lime & Cement Co. 
Wisconsin, Superior, 
The Speakes Company 


Canadian Distributors 
Brite Columbia, Vanrouver, 
B. E uipment Company, Ltd. 
Manitoba, innepeg, 
Walter Belyea & “Company, Ltd. 
Ontario, Hamilton, 


. H. Morrison 
Quebec, Montreal, 
Alex. Bremner, Ltd. 
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Brickwork life-in these 
benzine stills has increased 
400%—refractories repair 
costs for the plant have 
dropped an average of 50% 
—since the refinery has 
been building its fire brick 
construction with ADA- 
MANT Cement. 


Why Your Fire Brick Fail 





In 100 Ib., 250 Ib. and 
400 lb. air-tight metal 
containers, ADAMANT 
is stocked in every re- 
fining district. 400 lbs. 
of ADAMANT are suf- 
ficient to lay up and 
“face” 1,000 fire brick. 


NATURAL GASOLINE MANUFACTURER 


MARCH, 


In this tube heater, install- 
ed by Power Specialty 
Company at The Paragon 
Refining Company, a con- 
stant temperature of 2800° 
F. is maintained. Fire 
brick construction built 
with ADAMANT Cement. 


NLY a very small percentage of the fire 
brick in your still settings and boiler 
furnaces actually burns out. 

Instead, most furnace lining failures are the 
result of loosening and spalling of brick, or 
of bulging and creeping (or traveling) of 
walls. 

Everyone of these furnace evils is caused by 
lack of a strong, firm bond between the brick, 
or by lack of proper protection for the brick- 
work exposed to furnace actions. 

If you lay up and “face” your fire brick with 
ADAMANT (the original high temperature 
cement), your brickwork will be bonded with 
joints that are actually stronger than the 
brick! Cracked, open and loose joints are 
impossible, and spalling is minimized. Walls 
cannot bulge, creep or travel, because the 
strength of ADAMANT keeps them firm and 
tight. 

If you want longer-lasting brickwork in your 
stills, boiler furnaces and other fire brick con- 
struction, let us send you complete data on 
ADAMANT. 


Botfield Refractories Company 
783 S. Swanson St., Philadelphia, Pa. 
New York Office: Fifth Floor, 110 W. 34th St. 





1927 . 











Whenever You Use a Fire Brick Use ADAMANT, the Original High Temperature Cement 





FIRE BRICK CEMENT 





Mention Where You Saw the Advertisement 
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A gas cooler that saves 
space--labor--operating cost 





Note these other G-R Units 
for lower refining costs 





The G-R Vaneflo Gas Cooler 


can be operated as an inner-, after-, or pre-cooler 
for casinghead gas and is especially adapted to 
absorption and compression type natural gasoline 
plants. 





This cooler saves space because its counter- 
current flow of gas and water, high rate of heat 


G-R Sectional Condenser 
For condensing hydrocarbon vapors 


4 ik es Bo ay — transfer, and the twin design in which it can 
a vias woe cndmer ant task ar be furnished result in the most compact con- 
changer in one set or to obtain a different . . “ss e 
cut from each. section. struction, and highly efficient designs. 


It saves labor because built so as to be easy to 

inspect, easy to clean, easy to erect, and easy to 

seein tak GM Weis Baikaneios transport to new locations as required by chang- 
A compact, twin exchanger with strict covn ing plant conditions. 


ter-current flow to promote maximum of heat 
interchange. 





It saves operating cost because of its low gas 
pressure drop, sturdy, durable, trouble-proof con- 
struction, and highly efficient design. 


- 





G-R Jacket Water Cooler 


Uses any source of raw water to cool the 
jacket water from oil and gas engines and 


eee ee ee wae THE GRISCOM-RUSSELL COMPANY 


cooling service. 


Dept. K, 285 Madison Avenue, New York 


—————] *) Philadelphia Chicago St. Louis San Francisco 
Boston Cleveland Kansas City Los Angeles 


. Rochester Detroit Charlotte Seattle 
f G-R Gasoline Condenser Pittsburgh Milwaukee New Orleans Denver 
For condensing natural gasoline vapors in Columbus Minneapolis Houston Salt Lake City ’ 
casinghead gasoline plants. Can also be used Atlanta Indianapolis Dallas Tulsa 
as a knockout box or fractionating tower con- —e ‘ 
trol section with particularly close control of ° : . 
the end pointe. For Canada: Riley Engineering and Supply Co., Ltd., Toronto 4 


Ce ee : 
Send the Coupon for ‘ 
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G-R Twin Heat Exchanger / = 
For the efficient interchange of heat between e J £ 
crude oil feed stock and still bottoms, cold F; ll I t 
water and hot oil, feed stock and hot still Uu n OTma 10n / wy £ 
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Silvr-Cool has proven 


That there is a thoroughly satisfactory ready 

mixed aluminum paint—a finished product 

that means uniformity—undivided interest 
. —responsibility—complete service. 


Silvr-Cool does what no other Aluminum 
Paint does, whether ready mixed or ready 
to mix. Results in actual service in all oil 
producing countries of the world have 
demonstrated that— 


/ Silvr-Cool is always ready for use. 

Silvr-Cool comes out of the package as good 
as it goes in. 

Silvr-Cool has the brightest lustre of any 
Aluminum Paint. 

Silvr-Cool is the easiest aluminum paint to 
apply. 

Silvr-Cool reduces evaporation losses to a 
minimum. 


Silvr-Cool wears longest— 





\. Painting with Silvr-Cool costs less per year. 


The Super Aluminum Paint 


IS MADE BY 


Detroit Graphite Company 
DETROIT, U.S.A. 


Manufactured in Canada by Dominion Paint Works Limited 
Walkerville, Ontario. Offices at all principal centers 


| 
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Now, in this mew and unique portions, ready to mix. It is bright, 
package, you may buy Aluminum shiny, new paint—with a covering 
Tank Paint that is sure to be fresh. capacity of 750 square feet to the 
Because it is fresh, it has greater gallon. The greater leafing power 
“leafing power”, it wears better, of the fresh Aluminum “seals in” 
and it reflects light and heat most the paint, giving maximum wear 
effectively. and maximum heat reflection. One 

Science has proved that Alumi- coat will do the work. It may be 
num Paint, to be most effective, applied with either brush or spray. 
must beapplied whenfreshly mixed. _. As anundercoat, use Cook’s Rust 
It has remained for the Cook Paint Inhibitive Primer. It prepares the 
and Varnish Company, pioneersin surfacesothatless Aluminum Paint 
the manufacture of paints for the is required; and firmly anchors 
oil industry, to devise a paint paint to metal. 
package which assures easy and For dado work on tanks, use 

foolproof mixing. Cook’s Steel-Kote, the toughest 

When you use Cook’s Aluminum paint film known. It spreads farth- 
Tank Paint, you get Liquid and est, covers better wears longer. 
Powder in exactly the right pro- Preserves steel and prevents rust. 


. ° 
Cook Paint and Varnish Company 
Pioneers in the Manufacture of Specialized Paints for the Oil Industry 
Factories: Kansas City—St. Louis—Fort Worth—Houston 
Branches: Chicago — Detroit —Omaha —Wichita—Oklahoma City—Tulsa — Dallas 
Denver—Kansas City, Kansas—St. Joseph, Missouri 








unshine with Cook’sTank Paint 


— 200 Barrels Yearly, Per Tank! 


Mail This Coupon Today for Cook’s 


Special Introductory Offer 


Cook Paint and Varnish Company, Oil Industry Service Dept. 
Gentlemen: Please send me full details of y. 
Mix Aluminum Tank Paint, in the new _5-gal 











Kansas City, Mo. 
our Special introductory Offer on Cook’s Ready-To- 
ion package. Also send me information regarding 
our Rust Inhibitive Primer and Cook’s Steel-Kote. I (have) (have not) seen your booklet ‘*Cook’s 
aints for the Oil Industry’’. Please send me a copy. 





Company 
f ays, ee ed ee ke Se Ne See a. Me tem eee eet RO eR 
heat from the suns fF oe ila 
ment field tests on ing excessive evap a 
SS 000-barrel crude oll > or mang “aluminum-painted Individual 
age tanks show ‘okslose tanks seat oo omaia MII 022 cu be amene wees hoee ie ae ose keen ane eee 
minum-pale Is rays, an int 
by evaporation 200 ~ ane cool. It's cheaper to — 
less oil in a year a tank than to lose City and State 
than black —y the rels by evaporation: 
Black tanks 
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A Steam Hose Built 
for Oil Industry Service! 


Probably no rubber product is called upon to 
withstand such constantly severe and abusive 
service as that met by steam hose in oil re- 
finery and oil field use. 

High pressures—high temperatures—rough 
handling—the deteriorating action of oil— 
your steam hose must stand up and deliver 
faithful service under the constant attack of 
these enemies. 


“U. S.” Perfected Steam Hose has been the 
standard of steam hose performance for many 
years. It is well-known throughout the oil 
industry for its long-lived, economical service. 


Look at the husky oil-resisting inner tube and 
outer cover! Note the plies of stout frictioned 
duck—and the special braided jacket ply—in- 
surance against oil rotting and hose unwrap- 


ping. 
Specify “U. S.” Perfected. 


United States Rubber Company 


1790 Broadway, New York City 
OIL FIELD SALES BRANCHES: 


Tulca, Okla. 
Houston, Texas 
Columbus, Ohio 
Chicago, I. 
Pittsburgh, Pa. 
New Orleans, La. 


Karsas City, Mo. 
St. Louis, Mo. 
Los Angeles, Cal. 
Dailas, Texas 
Memphis, Tenn. 





“U.S.” STEAM HOSE 


BUILT FOR OIL INDUSTRY SERVICE 


Mention Where You Saw the Advertisement 
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“U. S.”” HI-HEAT STEAM HOSE 


Here is a specially developed steam hose, construct- 
ed to meet the exceptionally severe steam conditions 
in refineries where steam pressures run over 150 
pounds. Minimum radiation of heat or condensation 
of steam is insured by using a metal tube which 
holds the heat, and by insulating the hose with a 
special asbestos and heat-resisting rubber com- 
pound. A woven mesh protective covering resists 
the most excessive abrasion. 


Let us tell you more about this hose. 
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From Tanks to Towers— 


Biggs Riveted Steel Plate Construction 
covers a wide range in the oil field 


B* virtue of forty odd years experience, 
Biggs has become a mainstay for the 
oil trade—producing equipment as varied 
as the demand—ranging from 80M barrel 
storage tanks, acid tanks, run down and 
blending tanks to special Fractionating, 
Dephlegmating and Bubble Towers, con- 
denser boxes and Stills. 


Over this long period of growth, Biggs 
has been constantly adding to its list of 
products; to the machinery in its shops 
and to the fame of the organization. 


“Built by Biggs” therefore becomes an as- 
surance of peak quality in storage and re- 
finery equipment—a guarantee under 
which you can purchase with a free mind 
and knowledge that your tanks, towers, 


stills or kettles will pass scores of years 
in satisfactory service. 


Illustrations at the top of this page show 
a few examples of Biggs service to the 
oil industry. Full-sized steel plates of up 
to 114” thickness are fabricated in pro- 
ducing such products—immense plate 
bending rolls, planers, punches and rivet- 
ers combine efforts in turning out heavy 
duty steel plate construction of this sort. 


Whatever you may be planning in the 
way of oil field equipment can be “Built 
by Biggs” economically and accurately. 
An opportunity to quote on your require- 
ments would be welcome—whether it’s 
tanks, towers or any of the products in 
between. 


A leaflet ‘‘What Biggs Does and How" has just 
been prepared. A copy will be sent if you would 
like a graphic description of Biggs achievements 


THE BIGGS BOILER WORKS COMPANY 


General Office and Works 


Akron 25, Ohio 


Eastern Sales Office: 
300 Madison Avenue, New York City 






TRADE MARK REGISTERED 







TANKS AND GENERAL 


STEEL PLATE WORK |j jc isis cosa’ 


for the Oil Industry 
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Manufacturers of 


Pressure Stills for Cracking 
Process 

Fractionating Towers 

Dephlegmating Towers 

Bubble Towers 

Heat Exchangers 

Agitators 

Steam Stills 

Crude Stills 

Condenser Boxes 

Run Down Tanks 

Blending Tanks 

Hemispherical Tanks 

Blow Cases 

Acid Tanks 

Compounding Kettles 

Storage Tanks to 80,000 Bar- 
rels 

Smoke Stacks and Breechings, 
etc, 























Please attach to your 
letterhead 


COMPANY 
Akron 24, Ohio 


| Send “What Biggs Does and 


How” to 


SPecccccesecsecseeseesseseseoseere 
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NOW IN USE 


ie Bote operating over 100 units know the value of the 
Lientz Recirculating System—through actual operation. 
The even temperatures produced are perfectly and accurately 
maintained which increases the thruput and yield—and aids 
in improving the quality of the finished product. Mainten- 
ance cost is reduced—and the saving in fuel has exceeded 


50%. 


OFFERS THESE ECONOMIES GADVANTAGES 


1- MILD EVEN TEMPERATURES 
2- LARGE VOLUME COMBUSTION GAS 
3” REDUCED MAINTENANCE COST 
4- INCREASED THRUPUT AND YIELD 
5" ANDASUBSTANTIAL SAVING IN FUEL 


Lientz Engineers will be glad to prove where the installation of 
the “Lientz’’ System offers many advantages and a saving and 
convenience to you. No obligation. Become fully posted on 
the saving this installation permits and write us today. 


Send for Catalog. 


B. P. LIENTZ & COMPANY 


Kansas City, Mo. 
LOS ANGELES FT. WORTH NEW YORK CITY 


mw LIENTZ 


RECIRC ULATING SYSTEM 
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LUBRICANT SCREW : 90 DEGREE 
VISIBLE STOP 


CHECK VALVE 
RESILIENT 
— GASKET 


META. 
WASHER 


wher e MNT 
leaks usually 
occur 


The Merco Nordstrom Plug Valve 
is unique in that it operates on a 
lubricating princ iple, the lubricant 
being forced by a set screw through 
a hole in the shank of the valve and 
grooves along the side of the plug 
ics) the bottom of the valve, lifting 
it and greasing it by hydraulic pres- 
sure. Different lubricants are used 
for different services, depending 
upon the nature of the fluid or solu- 
tion. For all pressures and pur- 
poses, built in sizes from 1!” to 


16” 


On acid lines, loading lines, loading 
racks, pump manifolds, stills, gas 
lines, pipe lines, steam lines—in fact 
for every service in the Oil indus- 
try these valves will give superior 
Service. May we send you our new 
catalog? 


MERCO NORDSTROM VALVE COMPANY 


SUBSIDIARY OF THE MERRILI COMPANY 


Engineers— Manufacturers 


San Francisco New York Chicas leve Ratncine de 
121 Second Street 110 W. 40th Street Peoples Gas Building ton Avenue 2 gineers Building Principal Cities 
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Steel 
Smoke Stacks 


We fabricate and erect large steel smoke 
stacks anywhere in the Southwest. Our equip- 
ment and erecting crews represent the acme 
of experience and efficiency. We are prepared 
to submit bids for either self-supporting or 
guyed steel smoke stacks built and erected to 


our specifications or to customers’ plans. 


We are prepared to furnish promptly from plate in our warehouse rivet- 
ed or welded tanks of all sizes for any pressure up to 350 pounds. 


Wyatt Metal & Boiler Works 


DALLAS, TEXAS 
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Get rid of fire risks 
now! 


HEREVER there is cleaning 

to be done in the producing, re- 
fining and distributing divisions of 
the oil industry, you can eliminate or 
reduce the hazard of fire and explo- 
sion by using Oakite materials and 
methods. No longer is there 
need for using dangerous and 
highly volatile materials like 
gasoline, naptha or distillate. 








Oakite is a powerful cleanser used in 
a water solution. Non-inflammable, 
safe, effective. 


And equally important is the fact that 
with Oakite materials and methods 
you can clean better, quicker and at 
less cost than in any other way! 
And we are ready to prove this 
to you. 


Simply ask to have our service man 
call; or, write for booklet No. 1578. 
It is the first of its kind ever published 
and contains information on 63 dif- 





¥ 

Oakite Service «Men, cleaning 1 Send for this NEW ferent kinds of cleaning that are met 

specialists, are located at booklet today! with every day in the various branch- 
Albany, Allentown, Pa., *Atlanta, Ga., This 20-pace, illustrated booklet ~ B- 
Altoona, Pa., Baltimore, *Birmingham, should be in the hands of every es of the oil industry. Sent free on re- 
Ala., *Boston, 3ridgeport, *Brooklyn, exc cutive in the producing, re- . . 
Buffalo, Camden, Charlotte, N. C., ee A = a quest to every one interested In Sav- 
*Chicago, *Cincinnati, *Cleveland, ercsted in LOW COST clean- . 4 . 
*Columbus, O., *Dallas, *Davenport, i ae is based on the ‘prec Ing money and finding more efficient 
*Dayto ag rer, *Des Moines, *De- tical werk of ovr service men s 
Mer pa 5 tag org -an or a scotuatinn fe rmulas pa in- ways of cleaning. 
*Grand Rapids, Harrisburg, Hartford, eS ee ee 
ee M smear en : Fia., caved. On compliceied clenaing Oakite is Manufactured only by 
*Kansas aty, *ios J 4 s, ouis- rcblems, cor te working data 
an. Ky., "“hideoukee, " SSinasepatle, inciuding blueprints and = speci- OAKITE PRODUCTS, INC., 50B Thames St., 
*Montreal, Newark, Newburgh, N. Y., core a and WY NEW YORK : ; 

(Forme ly OAKLEY CHEMICAL CO.) 


New Haven, *New York, *Oakland, 
Cal., *Omaha, Neb., Philadelphia, 
Pittburgh, Portland, Me., *Portland, 
Ore., Providence, Reading, * Rochester, 
Rockford, Rock Island, *San_ Fran- 
cisco, *Seattle, *St. Louis, South 
Bend, Ind., Springfield, Ill., Syracuse, 
*Toledo, *Toronto, *Tulsa, Okla., 
Utica, *Vancouver, B. C., Williams- 
port, Pa.,. Worcester. 





AKITE 


TRADE MARK REG U S PAT. OFF. 


*Stocks of Oakite Materials are car- e m3 e 
l eaning and S 
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Charcoal Process Plants are now operating 
at pressures varying from 


3 Ibs. to 350 Ibs. | 


No other process can work economically a 
and efficiently over this range of pressures. 








GASOLINE RECOVERY CORPORATION 
Charleston, W. Va. 


TULSA LONG BEACH 
423 Wright Bldg. Box 321 


aan s y~( rg | 

















4 
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SOUTHWESTERN 


| BUBBLE 
m) i » |()WERS 


 URAPPRROR OREM 











SOUTHWESTERN ENGINEERING CorP 


1272] HOLLINGSWORTH BLDG 
, Io ANLELE Cn 
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FOSTER 


TUBE STILLS 























The result of over 20 years of experience in solving problems requiring use of 
heat. 

Foster Tube Still design prevents overheating by rapid and positive circulation, 
assures uniform heating by arranging all tubes to supply heat with practically equal 
effectiveness, secures minimum fuel consumption by gradual, continuous, thorough 
heating effect with complete combustion. 


POWER SPECIALTY COMPANY 


111 Broadway, New York 


Branch Offices in All Oil Centers 
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"We have never™ : 
SCT apped a a 
Penn Forge Flange’ | 


«“¢ NHANGES in our pipe lines are fre- 
quent, because of experimental 
work,” said the maintenance manager 
of one of the biggest chemical plants 
in the country, “but we’ve never had 
to scrap a Penn Forge Flange. They 
can always be used again and again. 
Nothing seems to harm them.” 


Nothing CAN harm a Penn Forge 
Flange. Not any strain of internal 
pressure, expansion and contraction, 
vibration, shock, water hammer, sud- 
den and violent temperature changes. 
They are as ductile as the pipe itself, 
with a tensile strength of 60,000 lbs. 
and an elastic limit of 30,000 lbs. No 
Penn Forge Flange has ever failed in 
service. The method by which they 
are made prevents any possibility of 
blowholes or other hidden defects. 








: Let us send you 
Special Metals this book 


P Contains a mass of 
Pennsylvania Forge Flanges also are made authoritative data 
in monel metal, stainless steel, nickel, cop- Pertaining to pipe 

" ° ° lines. Your nameon 
per, or any alloy. Write for Engineering a postcard brings 
Manual giving complete data on forged it —free. 


flanges. No obligation. 


PENNSYLVANIA FORGE COMPANY 


PHILADELPHIA 
Stocks carried at most branches 
San Francisco: Phila., Pa.: 
Chas. 1. James, 525 Market Street Ford & Kendig Co., 1428 Callowhill St. 
Los Angeles, Cal.: Boston, Mass.: 


John G. Bell Co., 923 Sante Fe Ave. E. B. Badger & Son Co., 75 Pitts St. : : 
St. Louis, Mo.: : Tulsa, Okla.: = 
W. R. Maxwell, 915 Olive St. : A. J. McEwan, 1704 S. Utica St. ? ay 
/ 








a cad 
Jhe strength ot the line is only Ely the strength of the Flanges 


Penn Forge Flanges 
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NOCH 


BETTER RECOVERY 











GREATER PROFITS 


They go hand in hand 


using 
Sunoco Absorption Oils 
630 and 670 


Will enable you to recover all the Natural Gasoline contents 
possible. Each oil designed to meet a special requirement, Sunoco 
Absorption Oils 630 and 670 will also increase your profits. 


Upon request we will furnish samples and quotations. If de- 
sired a representative will call. 


SUN COMPANY 


Petroleum Bldg., Tulsa, Oklahoma 


| Refineries at 
Marcus Hook, Pa. Yale, Oklahoma Toledo, Ohio 








Mention Where You Saw the Advertisement 











MARCH, 1927 


LL? 


A Gulf Publishing Company Publication 23 


/ 
" 








enhecece Ce 


a 









































































































SAFETY 
VALVES function properly under any 


LIQUID SEATED 


condition imposed on storage. Tanks 
may be kept absolutely airtight at all 
times with impunity, as Liquid Safety 
Valves are designed to relieve vacuums 
and pressures at one-half ounce per 
square foot. Also furnished with flame 
arrestors for fire protection. Save their 
cost in 60 days. 





WESTCOTTACREIE 
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IS IT SAFE? 


You choose your bank for PROTECTION; choose carefully the kind of’ protection 
you give your OIL STORAGE, which is just as valuable to you as money in the bank. 


We offer to oil operators LIQUID SEATED SAFETY VALVES, the RIGHT- 
PRINCIPLED safety equipment for storage tanks, tested and proved. LIQUID 
SEATED SAFETY VALVES are the lowest priced conservation units on the market, 
because they are so simple in design and construction, and nothing can get out of 
order to incur expense in operation. 


Why not look over the tanks near you, which are equipped with this modern method 
for (1) reducing evaporation, (2) reducing fire hazards (3) reducing insurance premiums. 
You'll decide, as many others have decided in the past, that LIQUID SEATED 
SAFETY VALVES offer more PROTECTION at less COST than others. For ad- 
ditional information, address 


WESTCOTT & GREIS, Inc. 


TULSA Los Angeles 


Dallas 
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Cf A, cLampbell 


Consulting—Designing—Construction 
Natural Gas Engineer 
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HE greater the area of 
bubble film in an absorp- 
tion tower the more thorough ‘s 
the extraction of gasoline from 
gas. 
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It takes a heap of figuring to 
calculate the number of square 
feet of bubble film to each 
cubic foot of froth in a Camp- 


bell Oil-Froth Absorber. 





se 

















cid 
As near as we can estimate, M4 
there are approximately 2173 ra 
square feet of film to every us 
cubic foot. That gives you an Fe 
idea of the big spread of con- Bs 
tacting area. 2 
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VOLATILITY 


Perfect motor performance un- 
der varied climatic conditions de- 
pends, primarily, upon the vola- 
tility of the fuel. 


Quick starting in cold weather, 
smooth acceleration and motor 
performance all depend upon the 
volatility of the fuel used. 


NATURAL GASOLINE IS 
CONCENTRATED VOLATILITY 








By blending NATURAL GASOLINE with 
refined gasoline in proper percentages to 
meet climatic conditions, a motor fuel can 
be built to give perfect results. 


Interesting facts concerning the values of 
NATURAL GASOLINE are steadily being 
developed by our Research Department. A 
request for bulletins covering this work may 
be had upon request addressed to Research 
Department, Association of Natural Gaso- 
line Manufacturers, Cosden Building, Tulsa, 
Oklahoma. 
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F YOU are going to re-roof any re- 

finery tanks this year you have a 

chance to stop your evaporation loss 
on those tanks. 


You can buy an ordinary roof and 
have just a cover—with all the evap- 
oration which such a roof allows. Or 
you can buy a Wiggins Roof and 
cover your oil in such a way as to 
practically eliminate evaporation. 
For the difference in cost you effect 
a saving that in many cases will equal 
in a few months the entire cost of re- 


A complete battery 
of tanks 


MARCH, 1927 


equipped 


with Wiggins Roofs, 


in 





Every time you re-roof a tank 
you have a chance to save money 


roofing. From that time on, the sav- 
ings pile up as clear gain throughout 
the life of the roof. 


And a Wiggins Roof has long life be- 
cause the absence of air on the under 
side practically eliminates oxidization 
of the steel. 


Many of the Wiggins Roofs in serv- 
ice have been supplied to old tanks. 
Their installation involves no difficul- 
ty. Ask for a quotation on the tanks 
you expect to re-roof this year. 


Chicago Bridge & Iron Works 


Chicago, 2463 Old Colony Bldg. 
New York, 3102 Hudson Terminal Bldg. 
Cleveland, 2234 Union Trust Bldg. 


WIGGINS ROOF. 


Mention Where You-Saw the Advertisement 


Dallas, 1655 Praetorian Bldg. 
Atlanta, 1046 Healey Bldg. 
San Francisco, 1051 Rialto Bldg. 


service 
Oklahoma refinery. 


at 
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\. 
S) 
ENGINEERING \ CRAFTSMANSHIP | QUALITY Castings 
that ring 
| z like , 
Venetian 
\\ | glass 
\\ ) 
The supreme ideal of the Fisher 


organization is to build products 
of Quality. The same desire for 
qual'ty that consumed years in the 
building of the pyramids of ancient 
Egypt, the same desire for quality 
that used a generation to lay the 
Appian Way, the same desire for 
quality that commanded centuries 
to witness the raising of Cathe- 
drals of Europe—this same desire 
for quality permeates all Fisher 
work. 


\ 





Welded Together 


The generous response that the oil industry has accorded \ 

our products has encouraged us to maintain our quality 

while we build quantity to satisfy the demand. The de- SN 
mand has constantly increased; with the growing strength 

of the demand, our enthusiasm has kept pace, until now 
Fisher Quality has so built Fisher Quantity that 
Fisher Specialties dower the Oil Industry with their help- 
fulness. 

This combination of Quality and Quantity has rightfully 
given to Fisher Specialties an enviable position in the 
oil industry. Whenever there is a need, Fisher is sum- TRADE MARK 
moned to answer the call of service. The oil industry REGISTERED 
realizes that Fisher Quality presages complete satisfac- 
tion; the oil industry also knows full well that Fisher fa- 
cilities will provide at the proper time the correct Quan- 
tity. 


THE FISHER GOVERNOR COMPANY 


1311 Fisher Building 
Marshalltown, Iowa. U. S. A. 








FISHER PLANT 


Every article manufactured leaves the factory under an 
iron-clad guarantee to render certain service and no sale 
is fully consummated until the purchaser is satisfied that 
the article is doing all claimed for it. 


We originated the “Try them and Buy them”’ plan; that is, 

siggy Vi tet a if you are unfamiliar with the quality of FISHER goods 

= . we will allow thirty days trial before acceptance and if 
Marshalltown not satisfactory they may be returned at our expense. 
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They keep things moving— 
een in industry 













Some of the many appli- 
cations where Kerr Tur- 
bines furnish rugged, re- 
liable and efficient drives: 









Fans 

Pumps 

Blowers 

Pulley Drives 
Sheave Drives 
Coal Pulverizers 
Sugar Cane Shreaders 
Small Generators 



















(Either direct or through 
reduction gears.) 

A few typical applications 
are shown on this page. 








Ask for a copy of Bulletin 
H-2, describing the Kerr 
Mechanical D.ive Turbine 
and illustrating and _  de- 
scribing the many features 
which make Kerr Mechan- 
ical Drive Turbines notable 
for reliability and economy. 





TURBINES 


for mechanical drive 















H-498 





ELLIOTT COMPANY 


PITTSBURGH, PA. 
General Offices JEANNETTE, PA. 


Sales Offices in principal cities-~ 
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TIOPE | 


VERTICAL 


COMPRESSORS 
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| MT.VERNON. OHIO, U S.A. 
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B aeegegees are excellent in their place—but established facts have greater value 
as a guide. A critical attitude of mind is the engineer's safeguard—but, carried 
to extremes, it often defeats its own ends. 


When the Hope Vertical Gas Compressor made its advent, its radical departure 
from common practice made it a target for criticism—and dire were the results 


promised those who dared break what may be called “the horizontal habit.”’ 


Today, we need only point to what Hope Vertical Gas Compressors are, are doing, 
and have done. 


™ The specifications may interest you Yi 
E 


of, ENGINEERS & CONTRACTORS Ho 
[!’S) LIN NATURAL GAS AND _ OIL (984 
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NON-FERROUS ALLOYS 
SPEED REDUCERS 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 











Double Acting Pump 
with motor drive 
through reduction 





Oil or Charging Stock 


Hills-McCanna Chemical Proportioning Pumps put treating operations on an 
efficient and effective basis—they save wasting of chemicals, being built 
with a full understanding of the Producers’ and Refiners’ needs—they elim- 
inate the possibility of overfeeding or underfeeding and they reduce the 
amount of supervision that treating ordinarily requires. 


It is their principle of design—“The Single Plunger with packed stuffing 
box and ball valves” that provides utmost metering efficiency. Once the 
plunger is set, a given amount of chemical is fed automatically and uninter- 
ruptedly, fulfilling every requirement. 

Hills-McCanna Chemical Proportioning Pumps are procurable in a variety 
of alloys, offering freedom from the destructive action of corroding agents. 
There is a type of drive to answer every need, whether the treating takes 
place at the well or at the refinery. 

Hills-McCanna Chemical Proportioning Pumps have met with success wher- 
ever installed and the users comprise many leading producers and refiners. 


Descriptive bulletin will be sent upon request. 







Ce 


Lg] 


2029 ELST 
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For Effective Treating of Crude 





CHEMICAL PUMPS 
FORCE FEED LUBRICATORS 
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y In step 


with the progress | 
of refining methods | 
Smithsteel Crack- 
ing Stills are being 
supplied in any di- 
_ mensions, and to 
| withstand any speci- 
fied pressures the 
industry requires. 








Smithsteel Cracking 
Stills for Every Process 














Holmes-Manley 
Dubbs 
Burton 
Cross 

Jenkins 
Fleming 





Jenkins 
Tube and Tank 





Pressure Vessels Built 
to Any Wall Thickness 


Entirely new and exclu- 
sive methods of manufac- 
ture enable the building 
of Smithsteel Cracking 
Stills —‘‘in any diameter, 
of any length and of any 
wall thickness.”’ 


| 
} 
| 
| 





A.O.SMITH CORPORATION 


* tutsA Milwaukee, Wis. Los ANGELES 
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| nai 


| A CROSS CRACKING installation equipped with 
GRAY vapor phase treating towers enables the refiner to 
produce finished gasoline without the necessity of re-run- 
ning by cracking direct either 

| 


CRUDE OIL 
FUEL OIL 

| GAS OIL or 
| KEROSENE 


| 

| 

THE M. W. KELLOGG CO. 
7 Dey St., New York City 





Branch Offices: 
700 Baltimore Ave., Kansas City, Mo. 
444 Market St., San Francisco, Calif. 
| 1019 Hellman Bank Bldg., Los Angeles, Calif. 
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ENHEIM 


L U /RON BODY BRONZE MOUNTED 


GATE VALVES 


HANOWHEEL KEYED 
TO BUSHING 















AMERICAS Best 
LUNKENHEIMER 
SINCE 1862 








SHELVES 
SUPPORT GLAND 
WHEN REPACKING 

STUFFING 80x 


HEAVY 
BRONZE STEM 





SWING BOLTS 
HOLD GLANO 
'N PLACE 


BRONZE BUSHING CONTACTS WITH 
BRONZE STEM PREVENT CORROSION 








HEAVY 
BRONZE 
SEAT RINGS 
SEAT 


AGAINST Stationary Stem, Inside Screw 









SOLID WALLS SOLID O1S¢ Flanged Bonnet 
agit =a Screw or Flange Ends 
CRTC Le Pe. 125 Ib. W.S.P 
SS Le eeree | oe 
one 1s Extra Heavy bomae ean 250 Ib. W.S.P 
ACCURATELY 
GUIDED BY 
CAREFULLY 
MACHINED 
GUIDES 
ANDO RIDES 
CTRAIGHT AND 
TRUE TO ITS 
SEAT 
Rising Stem, Outside Screw. Flanged onaccine on 
Bonnet and Yoke SEAT RINGS 
Screw or Flange Ends 
errr eee 125 Ib. W.S.P. 
EN Ls a ane.ds gabe sre 175 Ib. W.S.P. 
Extra Heavy.........- 250 Ib. W.S.P. FACE TO FACE DIMENSIONS 





STANDARD TRADE PRACTICE 


Lunkenheimer Iron Body Bronze Mounted Gate 
Valves are important factors in reducing operating 
costs. The accurately guided disc closes tight, thus 
preventing wasteful leakage; the combination of 


correct design, carefully selected materials, and Quick Operating Gate Valve. 
iding m ange onne: 





skilled workmanship provides continuous satisfac- on ee TT 
° ° ° ° BY, 4, S and 6 in.........100 Ib. 
tory service over long periods of time with extremely 2, Savbrsieae seeeett 78 Ib 


low maintenance expense. 


The complete line is a 9a and 
All-Iron Patterns are procurable for handling  ( (oe eT eae ee aoe oot with: 
out obligation. JUST FILL IN AND 


























solutions which attack bronze but not iron. MAIL COUPON. 
Lunkenheimer Distributors, located in all oil producing THE LUNKENHEIMER co- 
centers, carry complete stocks and render prompt service. P. O. Box 876 lia tile 
Call on them for your requirements. en without obligation, copy of 
ate ve Boo o. 511. HJ 
THE LUNKENHEIMERS2: Name 
~—=“‘QUALITY "= Firm 
CINCINNATI,OHIO, U.S.A. Position 
NEW YORK CHICAGO BOSTON PITTSBURGH 
SAN FRANCISCO NEW ORLEANS Address 
LONDON 
EXPORT DEPT. 129-135 LAFAYETTE ST.. NEW YORK “hd genes 
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. Adaptable 

. Flexible 

. Permanent 
. Reclaimable 
. Efficient 

. Economical 
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BANNER ROCK PRODUCTS COMPANY 
ALEXANDRIA, INDIANA 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 








>. EFF 


The high efficiency of Banroc Jacket is accepted through- 
out the refining field. 

Tests made by the U. S. Bureau of Standards, which show 
that Banroc Jacket is the most efficient form of high 
temperature insulation known, is substantiated by the 
tests made by some of the largest users of insulation in 
the world. 

It has been tested and approved, and is used by over half 
the refiners in the United States. 

Being flexible, expansion and contraction of the unit in- 
sulated has no effect on the efficiency. There are no 
cracks or heat leaks. 

Adaptable to all refining apparatus, and other heat in- 
sulation requirements up to 1200 degrees F. 


You'll be interested in samples—in our booklet 24-R. 
Write us today. 


BANROC JACKET 


100% FIREPROOF INSULATION 


For all surfaces 
with temperature 
up to 1200° F. 








KX XXX Y 
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| doors swing open to the “Uni- 
versal” field-man He brings to Dubbs 
Licensees an ever-fresh fund of cracking 
improvements and refinements, some 
from the findings of Universal’s chemical 
engineers and some developed at other 
Dubbs installations 


His sole objective is to see to it thata 
Dubbs Licensee obtains from his Dubbs 
units the greatest yields of gasoline from 
the lowest priced charging stocks at the 
lowest possible operating costs 


Beware the cracking process 
which 1s installed and then for- 
Sotten by its parents Such an 
abandoned waif may soon be- 
come a charge on its keepers 





Universal Oil Products Company 
Owner of the Dubbs Process 
310 South Michigan Ave 
Chicago, Illinois 





! 
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FORGED STEEL AUTOMATIC GAGE 
COCKS forltigh Pressures c lemperatures 


j igpemncene gage cocks are rec- 


ommended for hot oil,am- [i BA (te "me 
a hy . 
H ma ; 


monia, and other dangerous 
liquids. They can be fur- 
nished with either male or 


female connections, also in- 
tegral or removable seats. The one piece stem and 
removable seat may be either steel, stainless steel, 
or monel metal. A ground joint instead of a gasket 
is between body and bonnet. In the event of glass 
breakage, the ball checks automatically seal the 
cocks and prevent any loss of liquid. The stems 
may then be screwed down and the glass replaced 
without danger. 


Specity Drop 
' FORGED STEEL 
GAGE COCKS 


@ 


Write for 
Catalog F-6 


«Manufactured Solely By 


HENRY VOGT MACHINE Co. 


INCORPORATED 
LOUISVILLE, HY. 
New York Chicago Philadelphia Cleveland Dallas 
«Manufacturers of Oil Refinery Equipment, Drop Forged Steel Valves 


and Fittings, Water Tube and Horizontal Return Tubular Boilers, Ice 
Making and Refrigerating Machinery, 
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€ 
Holmes -Manley 
ES racking Process 


No te-running of 
the Naphtha is 
necessary with 
this process 7 » 











The Licensee receives:— 


1. A ‘Proven ‘Process 
2. Complete Technical Service 
3. The Benefit of Future Developments 


Licenses Granted by 


THE TEXAS COMPANY, U.S.A. 


Apply to 


W. S. S. RODGERS 
~ 17 Battery Place, New York, N. Y. 
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Struthers - Wells 
Products for the 
Refinery Field 


Bubble Towers 
Heat Exchangers 
Dephlegmators 
Condensers 
Distillate Separators 
Grease Mixing Kettles 


ice Illustrated. 





ANY 
opus is merely representative of the hundreds of 


metal containers made by the versatile manufac- 
turing facilities of the Struthers-Wells Company. 
Whether the construction calls for welded seams or 
riveted joints, mixing kettles or cracking stills, the 
Struthers-Wells organization has the resources and skill 
to meet any specification in the refinery field. 
If it’s made of steel plate, let Struthers-Wells do it. 


‘Anything in plate construction 
of stainless steel’’ 


STRUTHERS-WELLS COMPANY 


Warren, Penna. 
MANUFACTURERS ENGINEERS 
PLATE CONSTRUCTION 
CHEMICALS—REFINING RUBBER 
Branch offices in principal cities 


Founders, Machinists. Builders of Special Machinery 


Jacketed Grease Mixing 
Kettle for Refinery serv- 





an 
“S75 Years of accumulated 
experience at Passel Service 
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‘STRUTHERS -WELLS. 
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How the largest oil tank 







equipment company 


gives yu QUALITY 













Mention Where You Saw the Advertisement 


The design is right. Oceco Equip- 
ment has been conceived and planned by 
practical oil men who know by exper- 
ience the conditions under which it must 
operate. 


It is built right. The best of materials 
and the highest grade of workmanship go into 
Oceco Equipment. Inspection is frequent and 
thorough. Oceco carries the approval of the Un- 
derwriters’ Laboratories. 


It is sold for the right use. Oceco engineers 
study your needs and recommend the type of 
equipment to best serve your purpose. 


In brief, a practical, better made, time tested 
line of tank fittings used throughout the world to- 
day—‘‘the standard by which others are measur- 


ed”’. 
THE OIL CONSERVATION ENGINEERING COMPANY 


Headquarters for Tank Equipment 


877 Addison Road Cleveland, Ohio 
Engineering and Sales Service at— 

25 Broadway, New York O-S Building, Casper, Wyo. 

417% So. Boulder St., Tulsa, Okla. Box 552, Beaumont, Texas 


Neilan, Schumacher & Co., Los Angeles, Cal. 
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Elements of Uncertainty 
Are Removed 





TRANSIT 16 and 24” x 6% «x 18” Horizontal Compound, Twin Single, 
Direct Acting, Piston Type, Hot Oil Pump. This particular pump was de- 
signed for 500 lbs. working pressure. Capacity 100 Gallons per Minute of 
600° F. oil. Piston speed 60 feet per minute. 

The fluid end of the above pump, however, is perfectly all right for 1000 
lbs. working pressure, and will handle hot oil up to 1000° F. 


T TAKES heat and pressure to crack oil. The 
more uniform the speed and pressure of the 
hot oil through the tubes, the more certain will 


be the result (gasoline yield) in both quality and 
quantity. 


TRANSIT hot oil pumps control the speed 
and pressure of the hot oil within very close 
limits. Speed and pressure thus controlled, in 
turn, exert a strong influence on maintaining 
constant tempertaure of the hot oil. 


Thus by insuring unvarying speed, steady, 
even pressure, and_ constant temperature, 
TRANSIT PUMPS exercise the closest control 
over these characteristics of the hot oil. This 
tends towards a certain definite gasoline yield, 
both in quantity and quality. 


All fire hazards at the pump are removed. 


No one appreciates more than we that a leak 
means a flash, and a flash may mean an accident 
to an employee or a refinery fire—all in the 
twinkling of an eye. TRANSIT hot oil pumps 
have many features but the greatest of these is 
safety. 


Heavy, forged steel fluid cylinders, tongue 
and groove flanged openings packed with sheet 
aluminum gaskets, insure against leaks, and 
furthermore, in order to prevent any possible 
leakage at the piston rods, we make a very deep 
stuffing box; so deep that the hot part of the 
rod never runs into the packing, much less into 
the open air. This stuffing box is water jack- 
eted, and is equipped with a lantern gland to 
further insure that there will be no leakage of 
hot oil into the air. Lastly, the lantern gland 
itself is held in place by several rings of packing. 


TRANSIT hot oil pumps are built in four types; Twin Single, Steam 
Single, Steam duplex, steam and Vertical Triplex, Power. A word from 


you will bring complete description. 


NATIONAL TRANSIT 
Pump & Machine Company 


New York Cleveland 


Denver 


Oil City, Pa. 


Philadelphia Pittsburgh 


Houston Tulsa 
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-concentrating on clean tubes. 


Various in design, but with a single aim—to smash, cut and tear scale out 
of tubes and pipes of all kinds—death on scale, but harmless to the tubes. 
Each suited to its particular task, these inveterate enemies of production- 


clogging scale, come in all sizes and types. 


Tubes for oil stills, boilers, heaters, superheaters, condensers, etc.,—tubes 
curved or straight, large or small, all have their aids toward low-cost opera- 
tion in their appropriate Lagonda Cleaner. 


We are tube-cleaning experts—ask us. 


OY agonida My. 


SPRINGFIELD. Of/O2 
GHCAGO PrLADELPHA, FUEL SAVING SPECIALISTS 


5 CLEVELAND DENVER, DALLAS. 
CINCINNATI, DETROIT, SYRACUSE. BALTIMORE ATLANTA, SAN FRANCISCO, MONTREAL, LONDON. 








Ca. 


ST. LOUIS, 
KANSAS CITY. 








Makers of Lagonda Reseatinig Machines for boiler caps and 
headers, Lagonda Tube Cutters, and Lagonda Cleaner Feed- 
ing Device for curved tube boilers. 
X-1417a 
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In a year and a half 
STEEL DECKS over Panhandle 
high sulphur crude are gone—due to 


ysOSIOn 


Scale dropping from under side of 
steel decks sets up galvanic action and 
BOTTOMS start for the scrap heap. 

Wood Decks equipped with Vapor 
Tight Tank Tops stand the gaff and cut 








down evaporation. 


Over one hundred 
tanks in the West 
Texas Field covered 
by Johns-Manville in 


the last four months. 
JOHNS-MANVILLE 


CORPORATION 
Madison Ave. at 41st St., New York 


Branches in all large cities 
Wor Canada: Canadian Johns-Manville Co., Ltd.,Toronto 


JOHNS-MANVILLE 


Oil Industry Department 
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WEIGHT 
1275 pounds 


POWER 
hand 


PRESSURE 
30,000 pounds 


CAPACITY 
8” pipe & smaller 


g Haul or skid this machine straight 


to the pipe instead of hauling tons of pipe 
to a stationary straightener. With it, two 
men can straighten as much pipe as with 
a power machine, and do a better job. Sold 


subject to return if not entirely satisfactory. This machine is en- 


tirely self-contained 
and is ready to go 
to work wherever 
you place it. Can 
be skidded, or haul- 
ed on wagon or ton 
truck. 





PRICE 


$350.00 


f. 0: & 
Burkburnett, 
Texas 







15 straightened joints pay for it 


Under average conditions, the cost of having 75 | oe iy 
joints of 6” or 8” pipe straightened will entirely pay for a Woot Selkine he Pig, 

W-K-M Portable Hydraulic Pipe Straightening Machine. | , : , | 
From then on, the machine will pay for itself time after Gentlemen :— 

time. One major oil company, at an Arkansas warehouse, | Without obligation, I would like to know more | 
states that its men in one year increased the inventory value about your Portable Hydraulic Pipe Straightening 
of pipe on hand by $70,000 with a W-K-M Straightener. | Machine. | 
Name on request. The coupon opposite will bring you full N 

details of this machine—and how you can put it to coining | _.- Sr rererererrre ye TTT Pee | 
money for you by straightening bent pipe and tubing at ri- ; aan Fee dee ae Re Raia stad Reardida Lge awa wie Ae orale 
diculously low cost. Send it today, there is no obligation. 
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The Heaviest Unit Ever Built 
For The Purpose 


450 SQ. FT. EVAPORATOR 
WEIGHT 10 TONS 
TESTED TO 1650 LBS. PRESSURE 
WORKING PRESSURE IN TUBES 250 LBS. 


Shell is 114” thick—Note the Shell and Flanges turned from 
Solid Forging. 
Removable tube bundle. 
This evaporator or reboiler is one of seven made for one of the 


largest refineries. 


Ross Heater & Mfg. Co., Inc. 


’ Buffalo, N. Y. 
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Super Strength Refinery Valves 


—for any service 
—for any pressure 





Kerotest ve e 
Senses 150 —for all high temperatures 


Kerotest Valve Castings are made 
of tough, close grained, ilmenite elec- 
tric steel. Wedge gates, stems and 
. valve seats are made of forged steel. 
f These vital vaive parts can also be 
trimmed with monel metal, bronze, 

chrome nickel, or stainless steel if de- , 

sired. 


The Kerotest Line of Refinery 
Valves for hot oil or steam service in- 
clude: 


Series 150—150 lbs. pressure at 750° 
Series 250—250 lbs. pressure at 750° 
Series 300—300 lbs. pressure at 750° 
Series 400—400 lbs. pressure at 750° 
Series 600—600 lbs. pressure at 750° 
Series 900—900 lbs. pressure at 750° 


Write for the Kerotest Fo!der 


Kerotest Manufacturing Company 
2525 Liberty Avenue | 
PITTSBURGH PENNA. 
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Behind the Scramble 


HERE is a condition as broad as American commercial activity, which 
the refining industry may be overlooking as it considers the present 
condition in the price of gasoline. 





—— 








\ It is the natural thing to look at the quutation on gasoline f. 0. b. a cer- 
: tain area and then wonder why the low price exists. Usually the situation 
is considered something temporary, one that should right itself. For seven 
years the refining industry has been lovoking at the situation after this 
tashion and then wondering, usually with hope. 

The Petroleum Industry had its great growth when American business 
was built on the principle that the way tu conduct a business was to charge 
all the traffic would bear. 

That no longer prevails. The object in American commercial life today 
; is not to make prices as high as the public can, or will, pay. It is now the 
i object to sell a product as cheaply as it can be put into the hands of a cus- 
i tomer. 

' While some of the ills of petroieum prices may be centered within the 
industry and some may be temporary, a broad influence is that by which men 
and corporations are building industry by putting products into the hands 
of users at the lowest possible cost. 

On the manufacturing side, refininy, the Petroleum Industry, is following i 
t that. Costs of manufacture in providing gasoline have gone steadily down- t 
i | ward for seven years. Improved equipment and scientific methods have t 
a 1 made reduced manufacturing costs possible. i 





3ut the whole Petroleum Industry may not be cognizant of the fact that | 
distribution as well as manufacture must be on the lowest possible price | 
| | basis. | | 
i Therein may lie the shifting in distributing lines. Today the larger oil | 
i producing and manufacturing units are gaining output through their own | ! 
retail units. This is one effort to keep step with the tendency of American | 
| commercial life. | 
i | Whether it is a correct solution is something for argument. There are | ! 
men who believe the Petroleum Industry will never be successful in selling 
‘ its products at retail. This opinion is freely expressed, despite the scramble 
of many concerns to gain their own retail distribution, 
a | In proof of this contention, men point out that no other industry ever has 
been successful in manufacturing and retailing its products. If no other in- 
' dustry ever has, a logical conclusion is that the Petroleum Industry will not 
be sucessful at it. | | 
i It will prove costly to refiners if the present effort to solve profit through i 
. providing their own distribution, fails. 
The Petroleum Industry has the example of its larger companies as proof 
that producing, manufacturing and selling is profitable. In that there is 
. hope and worthy argument against the contention that manufacturing and 
i retail selling are not to be linked. 
Whatever the solution of the effort to make a profit in the manufacturing ! 
of gasoline it must come through harmony with the wider principle of Amer- j 
ican commercial business, that a product must be delivered for the lowest 
' i possible price. 
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A Cooper type 19 380 B. H. P. gas 

engine has recently been installed by 

Barnsdall Oil Company near Beggs, 

Oklahoma. The electric power is used 
for pumping oil wells. 





Barnsdall electrifies oil fields 
with Cooper Power 


In the great struggle to produce oil at a profit from fields that 
require pumping, electric power is proving both cheap and 
practical when generated with gas engines. Cooper engines, 
because of their dependability and low cost operation, are being 
used for this service. We will gladly give you the estimated 
cost of such a power plant and the total cost of electric power 
when generated with Cooper gas engines. 


THE C. ®& G. COOPER COMPANY, 
cIMT. VERNON, OHIO 
1605 Kirby Bldg., Dallas 604 Kennedy Bldg., Tulsa 
649 South Olive St., Los Angeles. 
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Western Refiners Defer Action On 
Gasoline Specification 


One-day annual meeting at Kansas City devoted to matters 
of executive nature in refining circles 


Kansas City, Mo.—Low prices, ample 
gasoline stock and an overproduction 
of crude oil in the Mid-Continent com- 
bined to give independent refiners a 
subject for liberal discussion at the an- 
uual convention here March 3. 

The convention was a one-day affair 
this year, the session being devoted 
wholly to matters of executive nature 
in refining circles. The meeting was 
open. In recent years the annual con- 
ventions have been two and three-day 
affairs, part of the programs being de- 
voted to the consideration of technical 
matters. 

All officials were re-elected. They 
are P. M. Miskell, general manager of 
the Empire Refineries, Tulsa, presi- 
dent; Roy B. Jones, president of the 
Panhandle Refining Company, Wichita 
Falls; George D. Locke, vice president 
of the Barnsdall Refineries, Inc., Chi- 
cago, and C. L. Henderson, vice presi- 
dent of the Vickers Petroleum Com- 
pany, Wichita, Kan., vice president. 
Howard Bennett was re-elected general 
manager of the association at the meet- 
ing of directors following the general 
sessions. 

The new board of directors includes 
H. T. Ashton, Lubrite Refining Com- 
pany, St. Louis; V. E. Bolene, Bolene 
Refining Company, Enid; D. E. Buch- 
anan, Chestnut and Smith Corporation, 
Tulsa; Walter K. Campbell, Western 
Oil Corporation, Wichita Falls; Samuel 
C. Collins, Marland Refining Company, 
Ponca City; E. F. Conners, Independ- 
ent Oil & Gas Co., Tulsa; L. R. Craw- 
ford, Producers’ and Retiners’ Corpora- 
tion, Denver; A. L. Derby, Derby Oil 
Company, Wichita; E. H. Eddleman, 
Continental Oil Company of Texas, 
Wichita Falls; A. F. Garrett, Tidal Re- 
fining Company, Tulsa; E. W. Boebel, 
Manhattan Oil Company, Kansas City; 
John L. Gray, Shaffer Oil & Refining 
Co., Tulsa; R. R. Irwin, White Eagle 
Oil & Refining Co., Kansas City; E. D. 
Levy, Pierce Petroleum Corporation, 
St. Louis; L. B. McCammon, Trans- 
continental Oil Company, Tulsa; D. W. 
Moffitt, Mid-Continent Petroleum Cor- 
poration, Tulsa; C. C. Peppers, Champ- 
lin Refining Company, Enid; F. A. 
Pielsticker, Shelly Oil Company, El 
Dorado; J. E. Shatford, Ouichita Val- 
ley Refining Company, El Dorado, 
Ark.; H: A. Trower, Phillips Petroleum 
Company, Bartlesville; J. L. Walsh, 


By GRADY TRIPLETT 


Continental Oil Company, Kansas 
City; G. G. Woodruff, Roxana Petro- 
leum Corporation, St. Louis; F. W. 
Burford, Crystal Oil Refining Com- 
pany, Shreveport; Sheldon Clark, Sin- 
clair Refining Company, Chicago; J. B. 
Edwards, White Star Refining Com- 
pany, Wood River, IIl.; John McEanes, 
Kanotex Refining Company, Arkansas 
City; Robert H. McElroy, Jr., Pure Oil 
Company, Chicago; Edgar J. Marston, 
Texas & Pacific Coal & Oil Co. Fort 
Worth. 


Need Industrial Vision 

In discussing the present plight of 
the independent refiner in the Mid- 
Continent, where gasoline is selling be- 
low the costs of manufacture, D. W. 
Moffitt, vice president of the Mid-Con- 
tinent Petroleum Corporation, laid 
stress on the need for a business leader 
of industrial vision. He said the pe- 
troleum industry should have within its 
ranks a man of the caliber of Judge E. 
H. Gary, chairman of the board of the 
United States Steel Corporation. His 
expression here was along the line of 
leadership within the industry, rather 
than for supervision from without the 
industry. 


Mr. Moffitt compared the present 
condition with similar ones in the past, 
pointing out how periods of overpro- 
duction and low prices are followed by 
periods of higher prices, each following 
the other as new fields are devcloped 
and refineries turn out excessive 
amounts of gasoline. 


He said also that refiners had failed 
to establish improvements in methods 
of selling gasoline and other products. 

“The difficulty in the oil industry,” 
he said, “is the constantly recurring pe- 
riods of excessive production. These 
conditions usually work themselves 
out, but always with lowered prices at 
the bottom. Low prices have a tend- 
ency to stop exploration of new fields, 
which is turn brings a shortage of gas- 
oline and a strengthening of the gaso- 
line market. Then when prices reach a 
profitable level, exploration is revived 
until new fields bring prices down 
again.” 

R. R. Irwin spoke on the tendencv 
of refiners to expand plant facilities to 
the point where profitable operation is 
impossible. He gave figures to show 
that the average annual increase in the 
consumption of gasoline in the United 


States is around 14 per cent. While 
consumption increases by this figure, he 
told how plants have bzen increased far 
beyond that figure. 


Talk Specifications 

A subject that had long considera- 
tion was that of having the Western 
Petroleum Refiners’ Association fix its 
own set of specifications on gasoline. 
following the example of the Associa- 
tion of Natural Gasoline Manufactur- 
ers has done. 

Roy B. Jones brought this subject 
before the body. In the general dis- 
cussion, others pointed out that other 
specifications now existing would result 
in conflict. 

The proposal finally was given to the 
technical committee, for study and 
recommendation. Following the day 
session, the new board of directors met 
for dinner. 

Among those attending were P. M. 
Miskell, Empire Refineries, Tulsa; F. 
E. Rinehart, Peerless Oil & Refining 
Co., Chanute, Kan.; L. B. Simmons, 
Rock Island Refining Company, Dun- 
can, Okla.; E. M. Cooper, Peerless Oil 
& Refining Co., Chanute, Kan.; H. A. 
Trower, Phillips Petroleum Company, 
Bartlesville; J. R. Arrington, Pierce 
Petroleum Corporation, Tulsa; Walter 
K. Campbell, Western Oil Corporation, 
Wichita Falls; Thomas N. Ashbury, 
Pierce Petroleum Corporation, Tulsa; 
F. D. Bospoth, Texas & Pacific Coal & 
Oil Co., Fort Worth; A. V. Bourque, 
Association of Natural Gasoline Manu- 
facturers, Tulsa; V. E. Bolene, Bolene 
Refining Company, Enid, Okla.; W. L. 
Lesh, Kanotex Refining Company, Ar- 
kansas City, Kan.; D. W. Moffitt, Mid- 
Continent Petroleum Corporation, Tul- 
sa; W. J. Siler, Roxana Petroleum Cor- 
poration, St. Louis; George D. Locke, 
3arnsdall Refining Company, Chicago; 
R. R. Irwin, White Eagle Oil & Refin- 
ing Co., Kansas City; D. E. Buchanan, 
Chestnut and Smith Corporation, Tul- 
sa; Richard Airey, Roxana Petroleum 
Corporation, St. Louis; H. H. Camp- 
bell, Champlin Refining Company, 
Enid, Okla.; A. F. Garrett, Tidal Re- 
fining Company, Tulsa; J. L. Walsh, 
Continental Oil Company, Kansas 
City; Charles C. Peppers, Champlin Re- 
fining Company, Enid, Okla.; L. B. Mc- 
Cammon,. Transcontinental Oil Com- 
pany, Tulsa; E. H: Eddleman, Conti- 

(Continued on page 64) 
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Gulf Coast Refining Districts Adopt 
Natural Gas For Fuel 


Material saving in money and conservation of oil results 


EFINERY residuum is being rap- 
idly replaced by natural gas for 


fuel purposes in the Houston and 
Beaumont-Port Arthur refining districts. 
Seventy-five per cent of the petroleum re- 
fining installations in the two districts are 
now regular consumers on long term 
contracts, of natural gas, which is con- 
sumed in enormous amount as fuel for 
power -generation and crude distillation. 
Through an expenditure totalling around 
$9,800.00 per day for 49,000,000 cubic feet 
of natural gas daily, six large refineries 
in the Houston district are conserving for 
other purposes 8,169 barrels of fuel oil 
per day. This oil estimated at an average 
price of $1.40 per barrel has a value of 
about $11,438.00. By virtue of the lower 
cost of natural gas these six refineries are 
effecting a saving of $1,638.00 per day, in 
cost of fuel alone. This estimated saving 
per month is around $49,140, while the 
yearly figure is around $589,680.00. 

The economy of this extensive conver- 
sion from fuel oil to natural gas consump- 
tion is obvious, and the factor of oil con- 
servation is noteworthy in that through 
the consumption of gas in refineries the 
total volume of fuel oil released yearly 
for cracking, shipping and other purposes 
is about 2,940,840 barrels. At an estimated 
average value of $1.40 per barrel then the 
conservation factor becomes more pointed, 
for the fuel oil thus released has a mone- 
tary value well over $4,000,000. 

Natural gas for industrial purposes has 
been available in the Houston territory 
only since February, 1926. There are two 
industrial gas companies conveying gas by 
pipe line into the industrial sections of 
the area immediate to the city. The 
Houston Pipe Line Company brings gas 
into this territory through its 18-inch line, 
227 miles in length. This gas is derived 
from the Lucas field in Live 
Oak County, Texas. and from 
the Cole-Bruni field in Webb 
County. Work on this line 
was started in May, 1925, and 
February 16, 1926, gas was 
turned into the lines at the 
Humble Oil & Refining Com- 
pany’s Baytown plant. 


Refineries Big Customérs 
The Houston Gulf Gas 
Company has a second pipe 
line extending from the Re- 
fugio or La Rosa field in Re- 
fugio County, Texas, to the 
Houston territory, a_ dis- 
tance of 200 miles. The Sin- 
clair plant began using this 
gas in May, 1926. These 


from change 
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two pipe line companies are bringing 
about 100,000,000 cubic feet of natural gas 
daily into Houston, and of this amount 
six refining plants are consuming on an 
average of 49,000,000 cubic feet each 24 
hours. 

In the Beaumont-Port Arthur refining 
district there are five operating refineries, 
three of which are consumers of gas for 
fuel purposes. These are Magnolia Petro- 
leum Company’s Beaumont plant, the same 
company’s Magpetco plant, ten miles down 
the river from Beaumont, and The Texas 
Company’s Port Neches asphalt plant. The 
natural gas is-transported from the Cotton 
Valley district of North Louisiana 
through 215 miles of welded pipe line, of 
three sizes, 14, 16 and 18-inch pipe. This 
system is owned by Magnolia’s affiliated 
company, the Magnolia Gas Products 
Company. The Magnolia refineries at 
Beaumont have been burning gas since 
December of 1924, and during the past 
year the line has been extended for 
purpose of delivering gas for fuel to The 
Texas Company’s Port Neches plant. In 
the Beaumont-Port Arthur refining dis- 
trict then, 60 per cent of the refineries are 
consumers of gas. Gas from this line is 
also used for drilling boiler fuel in the 
Spindle Top field at Beaumont. In the 
Houston area the gas consuming plants 
total practically 86 per cent. 

The writer has made an attempt to list 
the various refineries using natural gas 
for fuel but with full realization of the 
impracticability of definite, concrete fig- 
ures. There are many influences and con- 
ditions to be taken into consideration in 
the matter of refinery fuel consumption, 
any or all of which may cause an appre- 
ciable variation from time to time in the 
volume of fuel consumed. Where crude 
charges are unusually large over a cer- 





Gas burner installation at Humble Oil & Refining Company’s Bay- 


town refinery as used under crude stills 


tain period, fuel consumption increases, 
and in a like manner, periods of shut 
down for the plant or any portion of its 
distillation, cracking, or power plant de- 
partments will necessarily be indicated in 
less fuel consumption. Practically all re- 
fineries are forced at times to consume 
their slops, heavier residuums, especially 
where cracking coils are in operation, and 
other miscellaneous materials of no gen- 
eral classification and for which there is 
no other market or available outlet. The 
use of this material for fuel is good 
economy and a commendable practice, and 
such practice is no exception with the 
Gulf Coast refiners at present entering 
into the discussion. The burning of waste 
materials at the refinery is just as good 
practice from a conservation viewpoint 
as is the installation of gas burning equip- 
ment to supplant fuel oil residuum con- 
sumption. Thus the following consump- 
tion figures must be interpreted as aver- 
age purchases of gas over a period of 
several months. 


Consumption by Plants 

The Sinclair Refining Company at its 
Sinco (Houston) plant uses about 20,- 
000,000 cubic feet of gas daily. The 
Crown-Central Petroleum Corporation at 
Pasadena (Houston) 1,500,000 cubic feet. 
The Keene & Woolf Oil Company at its 
Clinton (Houston) refinery uses 1,500,000 
cubic feet daily. These three companies 
are served by the Houston Gulf Gas 
Company. 

Humble Oil & Refining Company at its 
Baytown plant consumes about 16,000,000 
cubic feet of gas daily in its operations. 
The Galena-Signal Oil Company at Ga- 
lena (Houston) is using about 9,000,000 
cubic feet every 24 hours, and the Deep- 
water Refineries, Inc., at Houston average 
1.000,000 cubic feet daily. 
These plants are served by 
the Houston Pipe Line Com- 
pany. 

Most of the refineries in 
the Houston district operate 
cracking coils and as a re- 
sult of their operation a cer- 
tain amount of gas is avail- 
able to them for consump- 
tion under the coils. Others 
employ gas as fuel in some 
departments, while other 
portions of the plants use 
fuel oil or petroleum coke. 

In the Beaumont-Port Ar- 
thur district all three refiner- 
ies employing gas as fuel 
are served by the Magnolia 
gas line. Magnolia’s mam- 
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tube boilers fired 


Babcock & Wilcox 
with natural gas, using DuQuesne burners 


water 


moth refinery at Beaumont and the 
same company’s Magpetco installation 
during a recent three month period 
were taking gas at the average rate 
of 1,100,000,000 cubic feet per month, and 
of this total the smaller plant at Magpetco 
used 72,000,000 cubic feet. 


Comparative Value 

On a daily consumption basis these two 
plants averaged 34,267,000 cubic feet for 
the larger refinery, while the smaller plant 
consumed 2,433,000 cubic feet each 24 hour 
period. Calculations made at the Mag- 
nolia offices indicate that it requires the 
burning of 5412 cubic feet of natural gas 
of 940 b.t.u. per cubic foot to generate 
heat equivalent to that supplied by one 
barrel of fuel oil. On this basis the com- 
bined consumption of 36,700,000 cubic feet 
of gas at the two plants releases or con- 
serves 6,596 barrels of fuel oil—which in 
the Magnolia plant is the source of an ap- 
preciable quantity of additional charging 
stock for the cracking units,—and thus it 
is the source of an increased volume of 
gasoline production at the refinery. 

The Port Neches plant of The Texas 
Company to which the Magnolia is trans- 
porting gas by an extension of its line, is 
consuming around 1,300,000 cubic feet of 
gas daily. 

With six refineries in the Houston dis- 
trict taking around 49,000,000 cubic feet of 
gas each day, and with three plants in the 
Beaumont-Port Arthur area approximat- 
ing 38,000,000 cubic feet of gas consump- 
tion, the total amount of gas used in these 
refining districts of the Gulf Coast region 
amounts to 87,000,000 cubic feet each 24 
hours as an average. The conservation 
of fuel oil thus effected is a total of 
14,765 barrels of oil daily. In this manner 
South Texas refiners are responsible for 
a stroke of conservation of which the in- 
dustry may be proud, for at the above 
rate, these nine refiners are saving for 
other purposes, cracking, or industrial 
consumption, some 443,000 barrels of fuel 
oil monthly. 

In the Houston refining district natural 
gas is furnished the industrial consumers 
at an average rate of around 20 cents per 
thousand cubic feet by the two gas trans- 
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porting companies serving the industries 
with gas for fuel. Natural gas from the 
present sources has a calorific value of 
1000 B.t.u. per cubic foot. Fuel oil residu- 
um from coastal crudes averages 19,000 
B.t.u. per pound on an average. The 
method in use in the Houston district by 
which the comparative value of the two 
fuels is determined, consists first of de- 
termining the B.t.u. per barrel of fuel oil. 
The weight of a barrel of Coastal fuel 
oil is abitrarily taken as 310 pounds—this 
figure used as an average after years of 
experience with the oil in question. Hav- 
ing a heat value of 19,000 B.t.u. per pound, 
then the barrel of oil of 310 pounds has a 
heat value of 5,890,000 B.t.u. The natural 
gas now transported into Houston has a 
heat value of 1,000 B.t.u. per cubic foot. 
Thus 5,890,000 B.t.u. divided by 1000 B.t.u. 
gives the result of 5,890—which is the 
number of cubic feet of natural gas cal- 
culated to be the equivalent of one barrel 
of fuel oil. 


Plant Results 

Certain refiners in the districts men- 
tioned are conducting their heating opera- 
tion- with a lower rate of gas consumption 
per barrel of fuel oil. One plant reports 
continuous results under their peculiar 
conditions where only 5300 cubic feet of 
natural gas is required to equal the heat 
value of one barrel of oil. Another in- 
stallation finds that 5412 cubic feet are 
required to replace a barrel of oil. A 
third plant finds that the estimated or 
comparative figures given above of 5890 
cubic feet per barrel of oil are too low by 
about 100 cubic feet. The heat value of 
the natural gas is naturally governed by 
the chemical composition of the gas itself, 
the volume of air, if any, piped along with 
it, percentage of nitrogen (and inert gas) 
and the proportional percentages of Me- 
thane, Ethane, étc.—inclusive of other hy- 
drocarbon series sometimes present in 
natural gas. In addition to the inherent 
characteristics of the gas itself, the fac- 
tors of furnace design, burner construc- 
tion and efficiency, pipe line conditions, 
regulation, etc. are among the factors 


contributing to the efficiency or_ other- 
wise of the gas for fuel installation. 
In the preparation of comparative esti- 


un 
_ 


mates indicative of the economy and con- 
sevativeness of natural gas for fuel as 
against fuel oil residuum, it is necessary 
to arbitrarily choose some figure for the 
determination of the ultimate savings ac- 
complished by the refiner in effecting the 
conversion. For this purpose in calcu- 
lating the comparative costs the figure of 
6000 cubic feet of natural gas per barrel 
of fuel oil has been used, which is higher 
than that required in actual practice. 


Money Sav:ng 

For example, a certain plant is consum- 
ing daily 20,000,000 cubic feet of natural 
gas at 20 cents per thousand cubic feet. 
At this rate the fuel cost at this refinery 
for natural gas alone is $4,000 per day. 

On the basis of 6000 cubic feet of nat- 
ural gas being equivalent to one barrel 
of fuel oil, 20,000,000: cubic feet of gas is 
equivalent to 3335 barrels of oil. This 
volume of fuel oil, 3335 barrels, valued at 
the average price of $1.40 per barrel, has 
a market value of $4,670. The difference 
between $4,000 dollars for natural gas and 
$4,670 for fuel oil represents the savings 
to the refinery for fuel alone, and 
amounts to $670 daily, $20,100 per month 
or $241,200 annually. 

A second example based upon the oper- 
ations requirements of one of the smaller 
plants is of interest. The gas consump- 
tion for fuel purposes is 1,500,000 cubic 
feet daily, which at the above rate of 20 
cents per thousand, is used at a total cost 
of $300 per day. This volume of gas is 
the equivalent of 250 barrels of fuel oil 
(based on 6000 cubic feet per barrel of 
‘oil). The 250 barrels of oil at $1.40 per 
barrel has a volume of $350. Thus the 
savings in fuel alone for this smaller 
plant is $50 daily. For the month, $1,500 
or $18,000 per year. 


Installation Systems 

Usually when the refiner installs a sys- 
tem for the burning of natural gas, this 
material is brought to his property line 
by the transporting company serving him. 
From this line in to the stills and boilers, 
the gas is piped through equipment in- 
stalled by the refining company. The 


(Continued on page 60) 





Chaplan-Fulton Regulator installed at Keene & Woolf Oil Company’s Houston Refinery. Mani- 
fold with Crane Valves in process of installation. 
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Natural Gas Is Efficient for Steam 
Making Furnace 


Design and burner efficiency have important bearing upon 
economical use under industrial boilers 


ATURAL gas is a very impor- 
tant fuel. It is furthermore a 
fuel which is in the best condi- 


tion to be burned. What is meant here 
is simply this, that a combustible in 
order to burn and to give heat must 
first be converted into the gaseous con- 
dition before combustion can _ take 
place. Thus the solid and liquid fuels 
are converted into the gaseous condi- 
tion in the furnace, and this means that 
the furnace acts in part as a genera- 
tor or producer, a role which it plays 
with very poor efficiency. For the 
furnace was never made to convert 
solid and liquid fuel into gas but simp- 
ly to burn the fuel and obtain best pos- 
sible combustion. Natural gas being 
already in the gaseous condition thus 
possesses a marked advantage over the 
solid and liquid fuels. 

A little experiment will soon show 
the truth of this contention and it is so 
enlightening that time is taken here 
to describe it. If a piece of paper is 
wound around in the form of a cylin- 
der and if one end of this cylinder is 
bent over and thus closed and the oth- 
er end left open, we will have a sort 
of paper retort. Right near the end 
that is left open a small hole is torn 
into the paper and then the cylinder is 
held at a slant between the fingers so 
that the open end is lower than the 
closed one. Then the paper is ignited 
at the open end, and the smoke is al- 
lowed to pass up the closed cylinder 
and come out of the opening near the 
closed end. This smoke can then be 
made to burn by igniting it with a 
match, indicating that the substance of 
the paper is being distilled into gas- 
eous combustible form. 

The importance of this little experi- 
ment rests in the fact that efficiency 
cannot be obtained in the burning of 
solid and liquid fuel, or at least to 
such a degree, as in the case of the 
gaseous fuel. Thus natural gas is a 
fuel which will burn at the highest ef- 
ficiency, and that is an important con- 
sideration in using this fuel for all sorts 
of purposes. 


Now Appreciated 

Natural gas is an interesting and im- 
portant commodity in many ways. In 
the early days of the natural gas in- 
dustry, its value was not appreciated, 
but today and in this country as well 
as in others where the natural gas pro- 
duction is large, the trouble is not to 
sell the supplies of gas that are avail- 
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able but to find enough of the product 
to take care of the demand. Never- 
theless, it is always interesting to read 
of new uses for natural gas and also 
of improvements and developments in 
known uses which make for economy. 

It is well known that natural gas has 
the highest thermal value of all the 
gaseous fuels. We sometimes read of 
new gas making processes which claim 
the manufacture of a high thermal val- 
ue gas, but as a general rule they are 
found to be of theoretical importance 
only. It is not possible to get more 
than a certain thermal value from the 
distillation of coal and in order to meet 
the requirements of the public service 
commissions, the manufactured gas 
companies are forced to use gas oil to 
enrich their product. Natural gas gen- 
erally runs from 1000 to 1100 British 
thermal units per cubic foot and this 
represents a thermal value of maxi- 
mum proportions. 

It must be mentioned here that the 
important problem in using a gas of so 
high a thermal value is to use it econ- 
omically and efficiently. The gas must 
be completely burned and it is under- 
standable that the greater the concen- 
tration of heat units in a fuel, the more 
care need be exercised in getting all 
the value that is in the product out of 
it. It is perhaps true that due to the 
low price of natural gas sufficient at- 
tention has not been paid to this phase 
of its utilization. 


Use Growing 

These considerations apply to the in- 
dustrial as well as to the domestic use 
of natural gas. A number of indus- 
trial uses for natural gas have been 
proposed and are being exploited to- 
day, but we are concerned in this ar- 
ticle only with its use as a fuel under 
the steam boiler. Natural gas has not 
been used to any great extent for this 
purpose. There may be various rea- 
sons for this. It may be due to the 
fact that it has been recognized that 
the construction of the boiler must be 
different for burning a gaseous instead 
of a liquid or solid fuel. This is in it- 
self a very important point. 

It is a fact that the majority of boil- 
ers in locations where natural gas 
could be used as a fuel are of the 
standard types, specially designed for 
the burning of solid and sometimes li- 
quid fuel. The question naturally ar- 
ises as to just what to do with the old 
boiler. Shall this boiler be scrapped 


or can it be fixed so that it will burn 
the gaseous fuel with a fair degree of 
efficiency. Experience that has been 
had in the conversion of coal or oil 
fired house heating boilers into gas 
fired apparatus has indicated that this 
is not the best of all practice, but that 
it is necessary at times due to the re- 
luctance on the part of the owner to 
scrap his old furnace and buy a new 
one. The very same consideration may 
well apply to the use of natural gas in 
the industrial steam boiler. The old 
boiler can be fixed up so that it will 
give good results with the gaseous fuel 
but better results would unquestionably 
be obtained with a new boiler special- 
ly designed for the burning of natural 
gas. 

Natural gas is of course not a simple 
substance but rather a mixture of gases, 
chiefly methane gas, and its composi- 
tion will accordingly vary in accord- 
ance with the well from which it is 
obtained. Natural gas contains traces 
of other hydrocarbons of the methane 
and other series as well as nitrogen 
which has no thermal value. The av- 
erage natural gas contains 99.1 per 
cent of methane and perhaps 0.2 per 
cent of oxygen. 


Methane Value 
The high thermal value of the gas is 
due to its high methane content and 
then again because of this high me- 
thane content, which is found in prac- 


tically all natural gases, it is easy to 


adjust the burner for this content of 
methane and not be concerned about 
complete combustion, even though the 
composition of the gas might change 
from one well to the other. This 
change cannot be of sufficient magni- 
tude to affect the burning conditions. 
As a general rule about ten times the 
volume of air is required for burning 
a unit volume of the gas. Under the 
proper conditions the flame obtained 
will be colorless, indicating complete 
combustion of the gas, and the gases 
of combustion will then contain just 
carbon dioxide, water vapor and nitro- 
gen, the latter derived mainly from the 
combustion air. It is understandable 
that combustion cannot be complete 
unless the proper amount of combus- 
tion air is present, and if too much air 
is present combustion will not be of 
maximum efficiency. 

Under these conditions carbon mon- 
oxide, carbon itself as well as unburnt 

(Continued on page 66) 
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Trend in California Absorption 


Practice 


An engineer has two types of conditions with which 
to deal—the controllable and the uncontrollable 


ing practice in the designing and 

building of an oil absorption plant, 
it is necessary that the reader should un- 
derstand that all considerations are of a 
general nature. Good practice in one 
case might be entirely out of the question 
in another. No amount of rules and gen- 
eralizations can take the place of sound 
engineering judgment in the specific case. 
It is the purpose of this and subsequent 
articles to point out the method of pro- 
cedure in arriving at the best practice as 
indicated by the careful evaluation of in- 
flencing conditions. 

From the engineer’s standpoint, there 
are two more or less distinct types of 
conditions to be taken into consideration : 
first, the controllable conditions, such as 
operating pressures, pressure drops, tem- 
peratures and temperature gradients with- 


[: the following discussion of engineer- 
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in the plant apparatus, rates and capaci- 
ties; and second, those natural conditions, 
which we may term uncontrollable, such 
as weather and atmospheric variations, 
characteristics of the gas being treated, 
volume and economic life of gas produc- 
tion. It becomes the work of the en- 
gineer to study the various conditions, 
economic as well as physical, and to make 
his selections in accordance with the cor- 
relative indications. 


In this article, the location of the plant 
is assumed to mean the geographical sec- 
tion and field in which the plant is to be 
built, while the site is merely the com- 
paratively small area assigned to the plant 
itself. 

Location 

The location of a proposed absorption 

plant has a very far-reaching influence 


upon the selection and design of the equip- 
ment to be installed. This influence is 
two-fold,—through the natural conditions 
peculiar to the particular location, and 
through economic considerations of trans- 
portation and the like. Competitive prac- 
tice varies greatly in different fields and 
sections of the country, and frequently 
becomes a limiting factor in plant selec- 
tion. Contract terms and royalty agree- 
ments may even dictate the important op- 
erating conditions and practically deter- 
mine types and capacities. 

Important natural conditions which are 
usually more or less characteristic for the 
general locality, are relative humidity, 
average wet and dry-bulb temperatures, 
prevailing wind direction and _ velocity, 
and the relative composition of the gas to 
be treated. All of these factors require 





Illustration of compensating relationship between te nperature of oil and circulation rate (Hypothetical). 
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careful study if the best selection of 
equipment is to be made. 

In an oil absorption plant, the cooling 
system has two distinct classes of work 
to do. The first class, the most com- 
mon for industrial plants, is that of dis- 
sipating excess or waste heat, with no 
particular regard to the actual tempera- 
ture of either the cooling medium or the 
material to be cooled. A splendid ex- 
ample of this class is the cooling of gas 
engine and compressor cylinder jacket 
water. The second class, and by far the 
most important from the standpoint of 
gasoline plant design, is the cooling of 
the absorption oil to the lowest possible 
temperature obtainable with an ecotiomic 
atmospheric cooling tower installation. It 
appears that in general the most ellicien 
absorption (at 30 pounds pressure) takes 
place at temperatures below 75 degrees 
F., therefore making it desirable to cool 
the oil to as near the range of the wet 
bulb temperature as economically possible. 
However, this is not an altogether in- 
dependent factor. That is, inability to 
cool the absorption oil to the desired min- 
imum temperature ‘does not necessarily 
place a corresponding limitation upon the 
extraction efficiency of the plant, for the 
higher temperature may be compensated 
for by increasing the oil circulation rate 
(see curve). But this is an expensive 
way to get efficiency and should be pro- 
vided for in advance in the design of the 
plant. Obviously, a little extra expendi- 
ture for the purpose of obtaining a close 
approach to the wet-bulb temperature is 
very much worth while. It is even more 
important in those localities where the 
average wet-bulb is comparatively high, 
since as the oil temperature rises, increas- 
ingly higher oil rates are required to com- 
pensate for the loss in extraction ef- 
ficiency. 

Meteorological data is available for 
most localities and if carefully studied 
gives a very good indication as to the 
average water temperatures obtainable 
with a well-designed cooling tower. How- 
ever, the rating of atmospheric cooling 
towers is a rather complex process. Fac- 
tors of design determine largely the abil- 
ity of the installation to utilize to the 
best advantage those atmospheric condi- 
tions which favor cooling. The best cool- 
ing tower is the one which will cool thé 
largest quantity of water under identical 
conditions per unit of cost. Since the ef- 
ficiency of cooling towers of any given 
design depends almost entirely upon cor- 
relative atmospheric conditions, it is of 
primary importance that the selection be 
made with full consideration of all in- 
fluencing conditions obtaining in the dis- 
trict in which the plant is to be built. 

The other conditions, classed above as 
“uncontrollable”, are those pertaining to 
the gas to be handled. In a new field, 
it is a matter of conjecture almost entirely, 
to even estimate the probable quantity of 
gas per well, the magnitude of the “flush” 
production to be taken care of, or the re- 
lation of the flush production to settled 
production. But when the characteristics 
of a field have become established, the 
economic hazard diminishes. The ex- 
tent of the proven area from which_the 


plant is to draw its gas supply, has a 


very distinct bearing upon the probable 
producing life. 

The matter of composition of the gas, 
while of very great significance, has not 
received as much attention in the past as 
would he indicated by its relative import- 
ance. This has been due to both change- 
ability of composition, and testing diffi- 
culties. Empirical tests are of question- 
able value, and scientific study by means 
of* accurate analytical methods has only 
recently become practicable. There are 
three points of interest as regards the 
possible influetice of composition of the 
gas upon plant design. These are, first, 
the possohility and extent of gasoline 
centent increase with age of the field; 
second, the relation of the various con- 
stituents in their effect upon the ease of 
ihbsorption treatment and the quality of 
ihe resulting gasoline; and third, the 
presence of troublesome or _ corrosive 
compounds. 


Economic Factors of Location 
Most of the economic factors influenc- 
ing engineering procedure and arising out 
of geographical location, are usually close- 


ly allied to the business or management _ 


side. In such a case, if different heads 
are responsible for actions in the two 
departments, it is extremely desirable that 
all decisions should be the result of co- 
operative consideration. In this ‘way 
many operating difficulties may be avoid- 
ed. Some of the contingencies "which 
have a more or less direct bearing upon 
equipment design and selection, are the 
gas purchase contract terms and royalty 
agreements; gasoline sales agreements af- 
fecting product specifications, storage, 
and shipments; reciprocity and exchange 
arrangements; and residue gas distribu- 
tion and disposal agreements affecting 
operating pressures, metering. and ac- 
counting. 


Selection of Plant Site 

A large number of minor considerations 
enter into the selection of a site for a 
gasoline plant. In fact, there are so many 
points that the ideal combination would 
be impossible to find. The site should be 
first of all, accessible to transportation 
facilities. _ This applies to construction 
and operating labor; materials, machinery 
and supplies; and shipment of products. 

On account of the high cost of gas 
gathering systems, it is imperative that the 
plant be situated centrally with respect to 
the producing area it is to serve. In 
addition it is advantageous to choose the 
site in such relation to the general con- 
tour of the property that line drips are 
kept to a minimum and natural drainage 
obtained for the plant, simultaneously. 

The area of the site itself should be 
great enough to allow for considerable 
future construction without congestion. 
Likewise, it should be out of the way of 
drilling development and isolated from 
dangerous proximity to oilfield fire haz- 
ards. Finally, the ideal plant site should 
have good exposure to the wind from all 
directions and particularly from the di- 
rection of the prevailing wind. This 
not only favors the best performance of 
the cooling equipment but also prevents 
the hazard incident to the concentrating 
of inflammable vapors about the plant. 
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Refinery Wil! Develop 
Asphalt Deposits 


Los Angeles —The Ventura Asphalt 
Company, a Nevada corporation, has 
secured leases on 42 acres of the T. F. 
Arundell property, about a half mile 
north cf Fillmore, Cal. On this acre- 
age there are several large veins of 
solid asphalt ranging 10 to 30. feet in 
thickness. At the top of one hill in 
the center of this acreage is an old well 
originally drilled for oil. The log in- 
dicates that from 65 to 145 feet of 
black shale was penetrated, and from 
that depth of 440 feet a number of very 
thick veins of liquid asphalt were 
passed through. The purpose of the 
organization is to develop this natural 
deposit immediately and prepare it for 
market. A refinery with a capacity of 
25 tons of asphalt daily will. be con- 
structed at once. 
phalt deposit has shown that about 
one barrel of crude oil to the ton will 
be taken from the solid asphalt.’ The 


liquid asphalt carries a much larger 


percentage of oi..: 


Those interested in the Ventura As-* 


phalt Company are, T. F. Arundel, 
Fillmore, Cal.; J. O. Thomas and W. 
H. Shopp, Los Angeles. Thor Warner 
is consulting geologist. William Ror- 
rison and R. V. Moulton are consult- 
ing engineers for the company, all of 
Les Angeles. The company is capi- 
talized for $500,000, 


Many Idle Refineries in 
Ardmore District 


Ardmore, Okla.—Refineries in the 
Ardmore area are charging crude to 
stills at the rate of about 250,000 bar- 
rels monthly. 

Of the total of eight refining instal- 
lations in this immediate territory, only 
three are at present in operation. The 
Pure Oil Company’s Ardmore plant is 
charging local crude at the rate of about 
2,000 barrels per day, operating the 
Dubbs units with fuel oil as charging 
stock. 

The Imperial Refining Company at 
Ardmore is running 100,090 barrels of 
crude monthly, and chavg:ng 66,000 bar- 
reis of residuum to Dubbs units. 

The Cameron Company plant in the 
sam¢ City, 18 ONerating at about 90,000 
bar:els of Healdtcn crude per month, 
preparing gasoline, kerosene, gas oil 
and fuel oil. This company recently 
completed the installation of a bubble 
tower for the closer fractionation of 
gasoline, and work has started upon the 
construction of a new pipe still. 

The Chicasha plant at Ardmore is 
idle. At Wilson, just out of Ardmore, 
the Hewitt Refining Company is shut 
down. Also, at Wilson, the Nyanza and 
the old Daisy Bell plants are on the 
shut down list. At Ringling, the Gil- 
mer Oil Company refinery is tempora- 
rily shut down awaiting improvement 
in market conditions before resuming 
operation. 


Analysis of the as-’ 
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Tubular Retort Gives Panhandle Ten 
Per Cent Gasoline Increase 


tubular Fedijction still at the Pan- 

handle Refming Company’s Wichi- 
ta Falls plant has effected, in its opera- 
tion, an increas@in’ gasoline yield of 10 
per cent. The new pipe still unit was 
installed for the dual purpose of in- 
creasing gasoline yield in the first step 
of reduction and for the preparation of 
a heavy gas oil charging stock for the 
two Dubbs cracking units in operation 
at this plant. 


[ sstetar!8ayti of a 2500 barrel 


Charging stock for the plant may be 
described as average North Texas 
crude, since it is a mixture of oil from 
the various producing areas around 
Wichita Falls. The operation of the 
skimming plant and cracking units, 
prior to the installation of the new-tu= 
bular retort, indicated a net yield of 
gasoline of 50 to 51 per cent. Under 
the old method of operation, crude oil 
was skimmed of its gasoline and kero- 
sene content in a battery of shell stills, 
and the fuel oil residuum from this .op- 
eration was employed as_ charging 
stock for the Dubbs units. Satisfac- 
tory results were secured under this 
method but the Panhandle executives 
considered gas oil a preferable charg- 
ing stock for the high pressure plant 
for the conversion of greater amounts 
of heavy oil into gasoline with reduced 
maintenance costs, and with no diffi- 
culty in securing a salable, commercial 
grade of fuel oil. 


Possible Higher Yield 

Since the tube still unit has been in 
operation the net yield of gasoline for 
the plant has increased to over 57 per 
cent in December and to 60 per cent 
recovery for January, 1927. While the 
plant operators are naturally hesitant to 
prophecy the ultimate yields to be se- 
cured, they do, however, express the 
belief that the present recovery of 60 
per cent is not the limit and that the 
increase will be greater as final ad- 
justments, changes and improvements 
are put into effect. 

The newly ,installed unit is the de- 
sign and construction of the M. W. 
Kellog Company, and is usually termed 
the Kellog still. The installation was 
designed to operate either as a complete 
skimming plant and reducing unit, or 
as a reducing still charging topped 
crude, and in this latter manner it is at 
present employed. 

Probably the most interesting feature 
in connection with the operation of 
this reducing retort is that of the re- 
covery of a substantial yield of cracked 
gasoline derived from the topped crude 
charged to the tube still. Eight to 11 


By GEORGE REID 
Staff Representative 


per cent of the material charged to the 
still‘is recovered in tanks as benzine of 
U: S. Motor specifications, which, ex- 
cept for its.color, could be termed as a 
direct recovery of cracked gasoline. 

The complete unit as installed ad- 
jacent to the battery of shell stills is 
shown in Figure No. 1. The still coil 
consists of 5287 feet of four-inch O. D. 
standard steel tubing. The coil is di- 
vided into three sections, consisting of 
the preheater coil, -the wall and roof 
coil, and the soaking coil. The pre- 
heater coil is about 2640 feet in length 
consisting of 120 joints of 22-foot tub- 
ing. The soaking coil installed above 
the preheater tube bank consists of 60 
lengths of 22 foot tubing. The wall and 
roof coil of 26-foot lengths of tubing 
along the walls, nine-foot joints at the 
ends, and 28-foot tubes along the roof. 
The wall ‘bank of tubes utilizes’ both 
radiant heat and: heat of conyection. 
These wall.tubes are placed along the 
sides of the furnace about: three fourths 
of an inch from, the furnace wall—thus 
utilizing the radiant heat, but applying 
it to the sides of. the tubes instead of 
the bottoms. This practice tends to 
eliminate the deposit of carbon and re- 
sultant hot spots in the tubes, which 
are sources of trouble when overheating 
exists on the tube bottom. The fur- 
nace is thus lined on ali sides and the 
top with banks of tubes, in addition to 
the usual tube banks below the breaker 
wall of the furnace and placed in the 
path of the downflowing hot gases en- 
route to the stack. 


Still Gases Recirculated 
Hot still gases are 


recirculated 


through the furnace by an American 
paddle wheel type of fan which is op- 
erated by a 10 h. p. electric motor. , The 
motor driven fan pulls a draft on ‘the 
furnace and forces a portion of the hot 
gases back into the furnace where they 
rise as a curtain to effectually shield 
the tubes from the most intense ra- 
diant heat. The furnace is equipt with 
a preheater or economizer which pre- 
heats the entering air to a temperature 
of around 475 and in so doing the heat 
of the flue gases at the stack is reduc- 
ed to around 460. Hot gases. passing 
over the final tube bank beyond the 
breaker wall in the.furnace have a tem- 
perature of 1150 F. The employment 
of such devices for the utilization of 
the flue gases or stack heat. has result- 
ed in greater fueling economy for the 
operation of the tube still. The present 
fuel comsumption averages two per 
ceént. 

Charging stock for the pipe still is 
-derived from the last shell still in the 
skimming battery. This residuum or 
topped crude has been stripped of its 
gasoline and naptha content only. It 
usually runs about 26 A. P. I. gravity 
with an initial of around 470 F. Top- 
ped crude is pumped direct from the 
‘bottom of the last shell still with a 
‘Worthington 14x5x1l2-inch duplex 
steam pump at a temperature of 525 F 
and at a pressure of 225 pounds, dis- 
charging into the tube still. This pres- 
sure is required to overcome the fric- 
tion in the tubes and lines and to se- 
cure the required velocity through the 
coils. ‘lhe discharge pressure from 





Tubular retort installed at the Panhandle Refining Company’s Wichita Falls plant for the 
. reduction of topped crude . 
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View in the receiving house showing streams derived from the tube 
Streams flowing through the first three look boxes 


still in operation. 


the tube still is 175 pounds per square 
inch. 

Entering the still at 525 F. the charg- 
ing stock is raised in temperature to 


around 800 F. by the time it flows’ 


through the preheater and wall banks 
of coils and enters the roof coil. In its 
flow through the roof coil, soaking coil, 
or final tube bank just beyond the 
breaker wall or shoulder of the furnace, 
the temperature is increased only 40 de- 
grees and the oil leaves the still at 840 
F. It is in this final coil that the oil is 
subjected to the so-called “soaking” ac- 
tion, and that the cracking effect is se- 
cured. 

Leaving the still the heated oil is con- 
ducted to the vaporizor. This tower is 
six feet by 32 feet in dimensions with 
six cast iron baffle plates installed in 
the bottom section, and with the upper 
section packed with three inch spiral 
chemical tile. The hot oil enters the 
vaporizor at its center, where the va- 
pors are liberated to rise through the 
chemical tile, and the residuum flows 
downward over the baffle plates to ac- 
cumulate for removal at the bottom of 
the separator or vaporizor. The tem- 
perature of the residuum leaving the 
separator is around 700 F. It is with- 
drawn through a cooling section and 
removed to storage by steam pump. 
Formerly a little cooled residuum was 
pumped into the vaporizor at about the 
same point where the hot oil enters the 
device for the purpose of effecting a 
slight change in temperature of the hot 
oil. This method of operation, howev- 
er, did not eliminate the deposition of 
about six per cent of free carbon in the 
residuum. 

Later, however, plant operators 
changed the point df entry of the cold 
oil and conducted the cool residuum in- 
to the hot oil line at a point about four 
feet away from tthe vaporizor. A two- 
inch pipe conducts a small percentage 
of cooled oil into the hot oil line where 
it mingles with the heated topped crude 
coming from the pipe still and causes a 
drop in temperature of around 50 de- 
grees. This mixture is then liberated 
in the vaporizor and the residuum 
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withdrawn from the vaporizor is free 
of carbon This one small change in 
the point of injection of cooled oil in- 
to the hot stream from the still has ef- 
fected the elimination of suspended car- 
bon in the fuel oil derived from the un- 
it. The fuel oil prepared in this opera- 
tion is 12 to 14 A. P. I. gravity and en- 
tirely free of asphaltic or carbon par- 
ticles and mixes nicely with the residu- 
um from the Dubbs units, operating 
with gas oil charging stock, to make a 
salable fuel oil of around 16 to 17 A. 
P. I. gravity. Gas oil charging stock 
for the cracking units makes a thin res- 
iduum and gets away from much dif- 
ficulty in the preparation of marketable 
fuel oils. The fuel oil prepared by the 
tubular retort has an_ initial boiling 





Chapman-Fulton liquid level controller installed 

to regulate the removal of accumulated con- 

densate from the bottom of the large bubble 
towers 


Leeds-Northrup temperature recorder making permanent 
temperature conditions at the vital points of the tube still operation 
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records of 


point of about 550 F. with five per cent 
recovered at 600 F. : 


Tower Operation 

The vapor steam leaving the top of 
the vaporizor or separator has a tem- 
perature of approximately 740 F. and 
consists of the vaporized portion of the 
stock charged to the still, or about 77 
to 78 per cent vaporization of the top- 
ped crude. These vapors are then con- 
ducted to the bottom of the first bub- 
ble tower. 

This tower is 7 feet by 35 feet in size 
with 12 bubble trays. A Ross reflux 
condenser is installed at the top of the 
tower through which crude oil is pass- 
ed as a medium of temperature con- 
trol. Constant temperature is main- 
tained by regulating the volume of 
liquid flowing through this control sec- 
tion. Leeds-Northrup temperature re- 
corders are installed to record the op- 
erating temperatures prevailing 
throughout the installation. Liquid 
levels are controlled or maintained by 
Chapman-Fulton liquid level controll- 
ers which regulate the level of accum- 
ulated condensates in the bottoms of 
all three towers by controlling the rate 
of removal of such liquids. This first 
bubble tower fractionates the vapors, 
causing the accumulation of the gas oil 
yield at the bottom of the tower and 
the removal of the remaining kerosene 
and benzine vapors through the top of 
the dephlegmator. The temperature 
maintained at the top of the tower is 
about 400 degrees F. The gas oil 
drawn off the bottom of the tower has 
a temperature of 470 F. This gas oil 
is about 29 A. P. I., with an initial 
boiling point of 500 F. and 90 per cent 
recovered at 680 F. The two Dubbs 
units are cracking this material. 

Vapors leaving the first bubble tow- 
er are then conducted to the bottom 
of the second tower. This dephlegma- 
tor is six feet by 47 feet and in it there 
are 18 bubble plates. In this tower the 
kerosene and gasoline fractions are 
separated. Kersoene distillate is with- 
drawn from the bottom of the tower at 
a temperature of 360. This fraction 
has an average gravity of 39/40 degrees 
A. P. L, with an initial boiling piont 
of 418 F. and end point of 520 F. This 
distillate is acid treated and subjected 
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to redistillation before being finished 
as kerosene. The vapors leaving the 
top of this last bubble tower constitute 
the benzine cut. This overhead prod- 
uct is an end point gasoline. The end 
point of the product is controlled by 
the recycling of some of this same 
benzine over the tower as reflux me- 
dium. Thus a uniform finished product 
of any desired end point is assured. 
Kerosene distillate removed from the 
bottom of the tower is cooled in a 
3raun water cooler. 


Yields 
Benzine removed in this operation 
usually runs about 54 A. P. I. gravity 
with an initial boiling point of 105 F., 
20 per cent is recovered around 285 F., 
50 per cent at 329. The 90 per cent 


The Absorber—The 


ANY types of absorbers are being 
M manufactured for use at gaso- 

line plants. There is a startling 
difference between the home-made ones 
of the past and the ones made by the 
manufacturers at present. Different claims 
are made for the different types, so that 
one may not be far wrong in saying that 
selection may be governed by the price. 
The fundamental function of an absorber 
as used in our practice is to provide inti- 
mate contact between the oil and the gas, 
so that in the design of an absorber many 
factors enter, such as the volume of gas 
to be handled, the rate of velocity, the 
kind of baffling used to break up the oil, 
etc. In the operation of an absorber some 
of the factors that enter are the pressure 
to be maintained, the temperature of the 
oil and gas, the kind of oil to be used, 
the volume of oil to be circulated, and 
the watchfulness of the operator. The 
efficiency of an absorber is shown by the 
content of gasoline in the residue gas 
leaving the absorber, and to my notion, 
a good absorber, plus good oil, plus a 
watchful operator, brings about efficient 
absorber operation. 

It is not for me to question absorber 
design, still less to offer the last word in 
the operation of an absorber, as it is in- 
deed hard to come to a definite conclusion 
when we have in mind that oil absorption 
operation is a continuous one. Just fol- 
low the oil circuit from the absorber out- 
let to the absorber inlet and note the 
changes to which it is subject. Is it 
purely mechanical to you or do you note 
how the three states of matter are illus- 
trated, and have you in mind the factors 
that effect the changing of material from 
one state of ‘matter to another? Most 
certainly the watchfulness of the operator 
enters absorber operation, not for eight 
hours, not for 12 hours, but for the whole 
24 hours, because even with a good ab- 
sorber and a good oil, we still have to 
watch the gas and be extremely careful 


fraction comes over at about 415 F. 
The end point of the product is 437 F. 
or better. The color is not good, so 
the material is redistilled in a mixture 
with the Dubbs pressure distillate. 

Three streams are conducted through 
the receiving house—gas oil, kerosene, 
and benzine. Photo No. 2 shows these 
streams flowing through the look boxes 
in the receiving house. A check on 
the tube still yields recently indicates 
that the average production is approx- 
imately 55 per cent gas oil, 14 per cent 
kerosene and 10 per cent  benzine, 
which is really gasoline. The remain- 
der is 12 to 14 gravity fuel oil resi- 
duum. 

The efficiency of the bubble towers 
is indicated by the fact that between 
the gas oil and kerosene cuts, and be- 


The Plant 


By OTTO PETERS 


about the oil, and in the handling of the 
oil it is well to keep in mind the constitu- 
ents of the gas with which it comes in 
contact. 


It is not enough to say the function of 
the absorber is to provide intimate con- 
tact between the oil and the gas, we must 
not be unmindful that the technician is 
giving the matter intensive research study, 
we must keep in mind the manufacturer 
of absorbers is working out the detail of 
absorber design and that the refiner is 
developing a different quality of absorp- 
tion oil. All these things are being done 
for the purpose of increasing efficiency 
of gasoline extraction with greater econ- 
omy, but, in connection with all these 
things let us think also of the pressures 
and the temperatures, the pumps, the heat 
exchangers, the stills, the cooling coils, 
etc., because the functioning of these ele- 
ments also affect absorber operation. Ac- 
knowledging then that progress is being 
made by all concerned for developing ab- 
sorber efficiency and knowing also that 
there are different types of absorbers and 
different grades of oils used, a discussion 
on absorber operation by a practical plant 
operator would be limited to the trouble- 
some points of the different elements mak- 
ing up the absorber circuit. 


Check Valve Desirable 

The inlet gas line to the absorber is 
connected at the bottom and the gas out- 
let at the top so that the gas flows in an 
upward direction through the absorber. It 
is well to have a check valve on the inlet 
line between the control gate and the ab- 
sorber so that if for any reason the gas 
goes off, the check valve will hold the oil 
until the gate is closed. The safety valve 
protecting the absorber should be of 
ample size. The velocity of the gas is 
affected by the porosity of the baffling 
used and a high gas velocity will carry oil 
out of the absorber. Oil and water may 
come over through the gas outlet line so 
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tween the kerosene and benzine Cuts, 
the so-called “negative gap” is present 
to the extent of 10 to 15 F. 

The unit as installed is effectually 
reducing the volume of material which 
must be handled through the cracking 
units as charging stock through the 
preparation of the large percentage of 
gas oil and leaving a marketable res- 
iduum for sale as fuel oil. With the 
elimination of fuel oil as cracking 
stock then the residuum from the pres- 
sure units is available as additional 
salable fuel oil. The gas oil prepared 
is, according to plant manager W. F. 
Simms, much easier to crack and yields 
a higher percentage of cracked gaso- 
line, with the additional important fac- 
tor of materially reduced maintenance 
costs for the cracking plant operation. 


Life of 


that the residue line will have to be pro- 
tected with a trap, usually a home-made 
tank, using pipe of large diameter or most 
anything to separate the heavy particles 
from the gas. Much forethought can be 
shown in the placing of gauge glasses, 
pressure gauges, sample connections and 
drain lines, and it is considered good prac- 
tice to cool the gas before it enters the 
absorber, because the condensable frac- 
tions are more easily absorbed. To keep 
the temperature of the gas and oil equal 
is desired, and in that connection it can 
be said that they are never too cold. 

The oil enters at the top of the absorber 
and the outlet is at the bottom so that the 
oil flows through the absorber in a down- 
ward direction (opposite the gas flow) 
and with the absorber filled with baffling 
to break up the oil into minute particles, 
the gas cannot pass through the absorber 
without coming in contact with the oil. 
To bring this about is a problem, as chan- 
neling of the gas is to be avoided. Some- 
times the oil is sprayed into the absorber 
and when this is done it should be kept in 
mind that restriction of the oil increases 
work for the oil pump and also trouble 
may develop due to the spray becoming 
stopped up. The oil is held in the ab- 
sorber at a predetermined level usually 
above the gas inlet, and this level is main- 
tained by an automatic device, usually of 
the float type, actuating the valve on the 
outlet line. Good practice calls for the oil 
level to be held constant, but always con- 
sider that if the valve fails to open the 
absorber will fill up and kill the residue 
and at the same time it will empty the oil 
system and this is dangerous. On the 
other hand, if it fails to close, the oil will 
leave the absorber, allowing the gas to 
blow through, and gas bind the system. 
It is always good practice to have record- 
ing meters on the oil and gas in- locating 
trouble, and regardless of how many ab- 
sorbers there are in use, it is easy enough 





58 THE REFINER AND NATURAL GASOLINE MANUFACTURER 


to so pipe the meter that any one absorber 
may be tested at any time. 


Test the Oil 

When the oil and the gas come in con- 
tact, the oil becomes saturated with the 
condensable fractions of the gas and also 
dissolved gas that cannot be condensed. 
Some of the factors that effect saturation 
of the oil, are, the temperature of the oil 
and the gas, the time and intimacy of 
their contact, the gas pressure, and the 
condition of the oil, by this is meant the 
absence of not only gasoline but other im- 
purities, such as lubricating oil, scum and 
water. In making a distillation test on 
the denuded or lean oil going into the 
absorber, it is customary to strain the 
sample through paper, and the gravity, 
I. B. P., and per cent saturation at 300,350 
and 400 degrees F. are indicative of how 
well the oil has been stripped of its gaso- 
line and the last word on this is, “Let 
there be none at 400 degrees.” To illus- 
trate how harmful impurities in the oil 
are, let us look at it this way. As an oiler 
or engineer, you know that oil has three 
films; to demonstrate, a drop of oil be- 
tween the main bearing and the crank 
shaft, the upper film is on the bearing, 
the lower film is on the shaft, the one be- 
tween supports the weight and prevents 
metallic friction—suppose a speck of 
water was there? In the absorber every- 
thing is done to break up the oil into 
minute particles so it would be easy for a 
drop of water to surround a particle of 
oil, but of course circulating water with 
the oil would lead into cumulative trou- 
ble; the idea is to keep it drained off. 
Where it is desired to keep the tempera- 
ture of the gas and oil equal, this may be 
within the limits of the cooling equipment, 
but the way to feel about it is that the oil 
is never cold enough—the colder the oil 
the more it reaches into the gas, the thing 
to watch is whether or not we are absorb- 
ing gas that can be condensed. Satura- 
tion of oil can be increased by low oil 
circulation or longer duration of contact 
with the gas. With a predetermined gas 
pressure on the absorber, whether the rate 
of oil circulation is so many gallons per 
thousand cubic feet of gas or so many gal- 
lons per gallon of gasoline extracted, the 
experienced operator shoots high and 
drops back instead of adjusting a low 
rate and building up. Of course the ob- 
ject of the oil rate is to strip the gas. The 
per cent of saturation of the oil is af- 
fected not only by the volume of oil cir- 
culated but also by the design and condi- 
tion of the absorber. With a low oil rate 
we would have a more stable product than 
with a high rate. On the other hand, in 
stripping the gas with a high oil rate we 
must keep in mind how it affects the prod- 
uct. You have noticed how the quality of 
the product varies with atmospheric tem- 
perature. For any give adjustment, let a 
cold snap hit the plant and see how it 
affects the grade being made. Of course 
the volume is increased, but quality is 
relative to volume. 


The oil leaves the absorber warmer 


than when it entered, due to latent heat 
of absorption. From the absorber the oil 
passes through the heat exchanger on its 
way to the still, and it picks up heat from 
the hot oil passing counter-current 
through the heat exchanger from the still 
to the pump. The oil leaving the absorber 
is called rich or fat oil, and the oil enter- 
ing the absorber is called denuded or lean 
oil. The rich oil then in picking up heat 
while passing through the exchangers, 
vaporizes some of the gasoline fractions 
and they in turn are trapped off in a vent 
tank. Whether this vent tank is set in 
series with the heat exchangers or be- 
tween the exchangers and the still, is a 
plant problem. Why these vapors are 
trapped off and how to handle them is 
also a plant problem. The troubles to 
which heat exchangers are subject are 
leaks and clogging up of the oil passages. 
Leaks on the outside are not only messy 
and expensive, but they are very apt to 
affect the rate of oil circulation. Re- 
member, the suction of the oil pump is 
from the heat exchanger off the hot or 
outer side. Leaks on the inside of the ex- 
changer permit the rich and the lean oil 
to mix and this is very serious. The 
clogging up of the oil passages speaks for 
itself. The piping of the exchangers plays 
an important part in the efficiency of the 
oil pump, also the pressure drop, which 
will affect the pressure maintained on the 
still. The idea is to eliminate as much 
restriction as possible. 


The Stills , 

Still operation calls for extreme care, 
regardless of what type is used, whether 
steam, fire, or a combination of fire and 
steam. The oil level, the temperature, 
and the pressure should be held constant. 
Charging the still with fresh oil or plant 
stock to be rerun should be done with 
careful forethought. Any interruption of 
the oil circulation introduces a hazard in 
the still. It is common practice to equip 
the still with automatic temperature and 
level controls, and a safety valve for ex- 
cess pressure, also to see that these are 
in the best of condition is imperative. 
When live steam is used to agitate the oil 
to assist in driving off the vapors, the 
steam passages may corrode or became 
clogged up. Indications of this trouble 
show up on the denuded oil test, or by 
the volume of water trapped off from 
the denuded oil circuit and the rundown 
accumulators. The still functions as the 
medium for distilling the gasoline vapors 
from the oil, so that the oil leaving the 
still passes through the heat exchanger, 
transfers its heat to the rich oil, and be- 
ing picked up by the pump, is discharged 
through the cooloing coils into the ab- 
sorber. Regardless of what type of pump 
is used, plunger, rotary or centrifugal, 
leaks affect. the oil circulation, in particu- 
lar stuffing box leaks. Keep water on the 
cooling coils and get the oil cold, and 
when it is cold, just figure it is not cold 
enough. 


In conclusion, let me tell you that in 
discussing absorber operation, in fact any 
element that enters oil absorption plant 
practice, much can be said. The fact re- 
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mains that the plant operator has to think 
of many things at once because the regu- 
lation of any one thing affects the entire 
system. Sudden changes of atmosphere 
also affect it. Each grade of gasoline 
produced calls for different adjustments. 
The subject of this article is “The Ab- 
sorber,” because it is the life of the plant, 
and yet I have not covered it by half. 
The object of this article is to pass on 
practical information to operators who 
are interested. If an operator sees the 
absorber as I do, he will not only be 
puzzled, but amazed to know how easily 
it can be controlled with a little fore- 
thought. To operate with forethought 
is an operator’s duty. 


Petroleum Association 
Meeting Set 


Washington, D. C.—Dates have been 
announced for the two meetings this 
year of the National Petroleum Asso- 
ciation. The semi-annual meeting will 
be held April 28 and 29 at Cambridge 
Springs, Penna. Sessions will be held 
in the Riverside Hotel. 

In his announcement Fayette B. Dow, 
counsel of the association says: 

“A program of live subjects is being 
arranged for this year. Our several 
departments are functioning as they 
never did before. Their work will be 
discussed, and new development for the 
association will be planned.” 


The other meeting for the year is the 
annual gathering, which will be held 
again at Atlantic City. The dates are 
September 14, 15 and 16. The Tray- 
more Hotel will be the gathering place. 
This annual meeting wiil mark the 
twenty-fifth anniversary of the organi- 
zation and the event will be celebrated. 
Concerning this meeting information 
from the Washington headquarters is: 


“IT do not wish at this time to an- 
nounce the program for that meeting 
but I do want to say that it will be 
worthy of the, occasion. The National 
Petroleum Association has a history of 
which we may all be proud. It was 
organized years ago by men who need- 
ed an organization in order that their 
companies might live. When that era 
had passed the Association was con- 
tinued because it helped its members to 
live more profitably, with better under- 
standing of each other and of the in- 
dustry of which they were a part. They 
had leraned the strength that comes 
with unity, with the study of common 
problems, with the desire to solve them 
by the spirit and the methods of co- 
operaticn.” 


Henry C. Morse, formerly western 
manager for the Banner Rock Prod- 
uct Company, has been appointed sales 
manager of high temperature products, 
with headquarters at Alexandria, Indi- 
ana. R. F. Fahy has been made sales 
manager of cold temperature products 
and John L. Elliott has been named 
assistant sales manager. ‘ 
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Improved Pipe Still Found in Bell 
Refinery at Granfield 


T Granfield, Oklahoma, northward 

across the Red _ River from the 

Burkburnett, Texas, -cil field, the 
Bell Oil & Gas Company has a 350) 
barrel refinery which has recently beea 
equipped with the latest in skimming 
and cracking p!ant apparatus. The com- 
pany has its own production coming 
from the Burkburnett field and is a 
marketer of crude oil as well as a re- 
finer. The gravity of a crude coming to 
the refinery averages well above 40.0 
A. P. I. The new plant is recovering 
above €0 per cent of navy gasoline in- 
cluding the cracking process. 

The crude is charged first to a pipe 
still designed by thte company engineers 
which contains many unusual features, 
among them the 70 tubes of 3-inch rod 
iron of approximately 2000 feet headed 


with U shaped cast steel return bends. 
An innovation not usually 
found in pipe still furnaces 


is the side doors designed to 
permit complete inspection 
of the tubes and 
walls and repair werk which 
may become necessary. 
This still is equipped with 
a 40 foot bubble tower con- 
taining 20 bubble plates and 
with tower insulation of a 
i material known as 
The condensing 
consists of an 
“aerial” condenser arranged 
above the regular box con- 
denser for ccndensation of 
the extremely light vapors 
which first arise. The aerial 
condenser is an arrangement 
of 2000 feet of two-inch pipe 
with connection made to the 
regular box condenser of 
3000 feet of three-inch pipe. 
A constant spray of water 
keeps the gasoline stream 
at a temperature around 100 


furnace 


special 
rock wool. 
apparatus 


degrees F., although the at- 
mospheric temperature may 
be extremely warm. 

The four crude stills are 


hcoked up in_ connection 
with the pipe still through a 
system of vapor separators 
which allow the heavier frac- 
tions to  recondense, the 
lighter fractions going to the 
condensing apparatus and so 
on. The two rerun stills for 
rerunning the pressure dis- 
tillate from the cracking 
plant are also equipped with 
the 40 foot bubble towers 
and in line with the crude 
and pipe stills. The firing of 
the stills is done through 
Skookum burners designed 
to burn 60 per cent of solids 
1. the Dubb’s residuum 


Two Power Plants 


There are two power 
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plants in connection with the refinery, 
one of 150 horse power Brownell water 
tube boiler at the skimming plant and 
two of 150 horse power each at the 
cracking plant. 

These boilers are equipped with an ap- 
paratus new to this territory in the line 
of a feed water “descaler”. The apparatus 
consists of a three-inch circular pipe coil 
and within this coil are five metallic balls 
of a special composition. The theory of 
this apparatus is to change the polarity of 
the boiler tubes from negative to positive, 
preventing the formation of scale on the 
boiler tubes and dropping it out in the 
form of a solid which is kept in continu- 


ous movement. 


The balls in this apparatus must be re- 
newed every 20 days and a by pass is ar- 
ranged for the feed water to prevent a 
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shutdown during the brief time it takes 
to remove the old balls and place the new 
ones in. At the time of inspection the 
boilers had been in operation for 30 days 
and showed no indication of coking or 
scaling although the feed water is high in 
calcium and magnesium salts and ordinar- 
ily must have a special chemical treatment 
before going to the boilers for steam pur- 
poses. An orifice controls the flow of 
water through the coil and in this case 
was 14-inch. 

The boilers are fired with the Skook- 
um Burners with a minimum amount of 
the Dubb’s residuum producing the maxi- 
mum efficiency. 

The refinery is equipped with the Dubb’s 
cracking process of one unit arranged so 
that in the event it is later desired anoth- 
er may be installed without adding anoth- 
er tower or receiver house. 
The latest improvements 
made in this cracking proc- 
ess are in use here such as 
the 10- by 40-foct reaction 
chamber electric welded with 
the six liquid levels and 
guide ladder and platform at 
each liquid level. With this 
chamber they are enabled to 
make 15-day runs and better 
without a shutdown. 

A feature of interest is the 
centrifugal charging pump 
which charges the plant at 
the rate of 200 gallons per 
minute, cutting the  shut- 
down time by four hours and 
the Lientz preheater which 
raises the air from atmos- 
pheric to 750 degrees F. by 
absorption. The new Dow 
hot oil pumps are installed 
and cne’s hand may rest on 


the lines without suffering 
any discomfort. The Tad- 
aibue temperature’ control 


is an installation worthy of 
note which holds the steam 
constant, air against the dia- 
phragm, pressure on the 
plant and _ eliminates’ the 
“control” man. It also au- 
tomatically controls the liq- 
uid level on the pressure dis- 
tillate tanks. 


The receiver-house is a 
change from the old type 
and it is hard to associate it 
with the first installations. 
There is plenty of room 
about the pumps and about 
the control board, the pumps 
are not crowded together 
and the lighting system is 
excellent. The 120-foot de- 


phlegmator tower is strong- 
er and arranged so that work 
may be carried forward with 
no danger attached. Instead 
of the straight up iron rung 
ladder on the tower there 
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Dubbs furnace hook-up 


is a winding stairway with platforms at 
each hookup and the most timid may 
ascend the entire distance with safety. 

A feature of the reaction chamber is 
the Chromium metal headers which re- 
sist heat and corrosion to an extreme de- 


gree. The plant is running at this time 
with a temperature of 1525 degrees F. 
above the tubes, below 1025 degrees F. 


and with a stack temperature around 590 
degrees F. No trouble is being exper- 
ienced with the tubes cooking premature- 


ly and they are getting a large per cent 
or rerun stock which is producing a high 
quality gasoline. They are treating all 
the products continuous with a yield state- 
ment loss of two per cent for the entire 
plant. The seven continuous agitators 
are capable of handling 200 barrels per 
hour without crowding or undertreating. 
There is a sufficiency of storage tanks 
for every purpose enabling them to make 
cuts and runs of any nature. The mois- 
ture problem is eliminated in the charging 
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Continuous treating system 


tanks to almost neglibility, especially in 
the raw oil tanks at the cracking plant. 
The charging lines are four feet up from 
the bottom of the tanks and inside the 
tanks is an arrangement of two-inch 
steam coils running entirely around the in- 
side, and placed each coil above the oth- 
er to the number of four. This keeps 
the temperature of the oil at 100 degrees 
F. and aids in dropping out considerable 
moisture. The moisture dropped out is 
constantly being drained off. 

The plant’s laboratory is entirely new 
with all necessary testing apparatus. 


Gulf Coast Refining Districts Adopt Natural Gas For Fuel 


necessary equipment consists only of 
valves, fittings, line pipe, regulators and 
meters. Most installations include a 
master meter which checks against the 
gas company’s inlet meter, with additional 
meters installed for the measurement of 
gas into each battery of stills or boilers. 
Burner types are necessarily changed, al- 
though in some plants combination oil and 
gas burners are installed, while other 
furnaces are equipped with burners of 
both types. The gas burner is more ex- 
pensive than the oil burner. Many refin- 
ers design and fabricate their own burn- 
ers when gas is employed as fuel 

Practically every refinery in the Gulf 
Coast section using gas leaves the fuel oil 
burning system intact and in condition for 
immediate operation in the event of em- 
ergency conditions arising. Thus the 
steam pump is not removed, the fuel lines 
leading to furnaces are intact, and the 
smaller fuel storage tanks are constantly 
full of oil. Naturally less fuel oil is re- 
quired in storage for emergency purposes 
than when fuel oil is constantly used. 
Steam costs for fuel oil pump operation 
and for fuel oil atomization purposes to 
assist in proper combustion, are two fac- 
tors of cost which are permanently elimi- 
nated by using natural gas. The labor re- 
quired to attend fuel oil burning installa- 
tions and natural gas burning equipment 
is practically the same. 

From a safety first standpoint natural 
gas may be said to be slightly more haz- 
ardous, and this only because it is invis- 
ible and expansive. Gas leaks are more 


difficult to locate, especially small leaks, 


(Continued from page 51) 


than is the leak permitting the escape of 
black fuel oil. 

When gas is used in furnaces there are 
certain precautions which are essential to 
the welfare and safety of the worker. 
Usually this hazard is minimized at the 
furnace entrance as much as possible. One 
particularly commendable practice consists 
of the installation of double valves on the 
gas line leading to the burner. The dan- 
ger lies in the building of gas fires under 
shut down equipment, still and boiler fur- 
naces. It is certain that the longer a valve 
on a gas line is in use, the more the seat 
becomes worn and the more chance there 
is that the valve will leak. Whenever a 
furnace at a refinery is taken out of serv- 
ice periodically for the purpose of clean- 
ing the stills or boilers, this type of in- 
stallation should be equipped with relief 
valves. For example, two valves are 
placed on the gas inlet line, just in front 
of the burner itself, and one further back 
on the inlet line. Between these two 
valves, which are tightly closed when the 
furnace is not in operation, there should 
be placed a small projecting outlet line, 
say of one inch size and a few inches 
long. On this small “relief line” there 
should be a third valve, called the reliéf 
valve, and whenever the furnace is not in 
use, and the two larger valves closed this 
small relief valve should be wide open 
and not closed again until the furnace is 
again ready for firing. In this manner 
any leaking gas is dissipated into the at- 
mosphere_and not permitted to flow into 
and accumulate in the furnace to flash 


back or explode when fires are again put 
under the stills. 

Some refiners take the extra precaution 
of steaming or violently drafting the fur- 
nace before fires are built, especially when 
any welding or similar work must be done 
on the equipment while the furnace is out 
of operation. 

While the use of natural gas is com- 
mendable from a stand point of conserva- 
tion of crude petroleum, it is also an im- 
portant factor in business economy as has 
been shown in the foregoing discussion. 
Both pipe line companies serving the 
Houston area are perfecting the installa- 
tion of natural gasoline plants for the re- 
moval of the gasoline content of that 
portion of their gas which is gasoline 
bearing. Most of their source of supply 
however, consists of the production of 
so-called dry gas. The Magnolia Gas 
Company which has supplied the Beau- 
mont-Port Arthur refining and industrial 
district with gas since late in 1925, is 
operating a natural gasoline plant at its 
La-Tex pump station near DeBerry, Tex- 
, where the natural gasoline is extract- 
ed from the gas that passes through the 
main line on its way from Louisiana to 
the Beaumont-Port Arthur refineries. 
The gas is “lean” but sufficient gasoline 
is being recovered to justify the con- 
struction and operation of the plant. This 
practice serves to condition the gas for 
burning before it reaches its destination— 
and is also another factor worthy of con- 
sideration in accomplishing profitable con- 
servation. 


as 
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Centrifugal vs. Reciprocating Pumps 
for Retinery Service 


By W. R. LAYNE 


Byron Jackson Pump Manufacturing Co. 


HE choice of equipment for any 
| given use should be based upon 
the overall economy of its serv- 
ice rendered, That is, the best piece 
of equipment, for a particular purpose, 
is that piece of equipment which will 
perform the required service at the 
least possible expense. It is usually 
easy to define clearly the required serv- 
ice to be performed, but not so easy to 
recognize and evaluate wisely the ele- 
ments that properly constitute the total 
cost of the service. Certain elements 
may be stressed unduly, and other ele- 
ments, of really material importance, 
neglected entirely. Therefore, for the 
purposes of this paper it is proposed to 
base the comparison between centrif- 
ugal and reciprocating pumps upon the 
economy with which each will render 
a given service. The best economy will 
be considered that which results in the 
lowest total cost of pumping per bar- 
rel. 

In estimating the total cost per bar- 
rel pumped, consideration must be giv- 
en to the probable quantity of oil to 
be handled over a period of time, and 
due allowance made for power, operat- 
ing labor, interest on investment, sink- 
ing fund charges, insurance, taxes and 
maintenance. It is not safe to base a 
choice upon one or two of these ele- 
ments alone—all should be considered, 
and the final choice made upon a com- 
parison of this summation. 

Often far too much weight is given 
the comparison of expense for power, 
and little thought given to the expense 
of operating labor, interest, deprecia- 
tion, and maintenance. 

The relative expense for power de- 
pends upon the efficiencies of the driver 
as well as the pump, and a hasty judg- 
ment based upon pump efficiencies 
alone may be entirely erroneous. There 
is a general opinion that an ordinary 
reciprocating pump unit has a better 
power economy than has a centrifugal. 
This is sometimes true, if the “liquid 
end” alone is considered, but when the 
efficiency of the driver is taken into 
account it is entirely possible that the 
overall efficiency of the centrifugal 
unit may exceed that of the reciprocat- 
ing unit. It is a well known fact that 
the present day steam turbines, which 
lend themselves so readily to direct 
drive for centrifugal pumps, are much 
more efficient than the steam ends or- 
dinarily used on direct acting steam 





*Part of a paper read before the Mid-Conti- 
nent section of the American Society of Me- 
chanical Engineers at Tulsa, Feb. 25, 1927. 


pumps, and the overall efficiency of the 
steam turbine driven centrifugal pump 
usually exceeds that of the direct act- 
ing steam pump. 

Figure 1 was prepared from the ex- 
perience of one of the largest oil re- 
fineries in America, and shows clearly 
relative costs of power. 


Basis of Expense 

The relative expense for operating 
labor and maintenance depends upon 
the character of the equipment, while 
the charges for interest and deprecia- 
tion depend largely upon the first cost. 

In the selection of equipment every 
case must be governed by a considera- 
tion of all the particular conditions af- 
fecting that case, and no one can say 
what type of equipment is best until 
this is done. 

However, there are certain basic 
principles of machine design that re- 
sult in the bset types of machines, and 
it is always well to select equipment 
that embodies these principles. Gen- 
erally, the best types of machines are 
those that are simple, having few mov- 
ing parts, and the motion of these 
parts revolving rather than oscillating 
or reciprocating. If the foregoing 
statement is true then centrifugal 
pumps as a class should have the ad- 
vantage over reciprocating pumps, be- 
cause they are relatively simple, have 
few moving parts, and these moving 
parts revolve. ' 

In the Oil Refinery 

In the operation of an oil refinery, 
the pumping equipment is of primary 
importance, because it is the only 
means of moving the oil and other 
fluids through the required processes. 
The success of the refinery depends 
very largely upon the dependability, 
economy and suitability of its pumps. 
Certain processes could not be success- 
fully performed without highly special- 
ized pumps, therefore, carfeul consider- 
ation should be given to the proper se- 
lection of this equipment for the spe- 
cific services required. 

No one type of pump is superior to 
all others for all services. It will be 
readily admitted that certain types are 
best suited for certain specific purposes. 

The two types of pumps most em- 
ployed in oil refineries are centrifugal 
and reciprocating, and it is the purpose 
of this paper to point out the relative 
merits of these two types of pumps. 


Characteristics 
In general, the centrifugal pump has 
three characteristics that give it all its 


advantages over the reciprocating 
pump. 
First: Its motion is that of rotation 


instead of reciprocation or oscillation, 
thus it avoids the disadvantages of 
constantly reversing the motion of 
heavy parts. 

Second: The discharged fluid moves 
in a smooth, continuous stream, which 
is. of very great importance in many 
processes. 

Third: Its mechanical simplicity is a 
guarantee of greater dependability, 
lower maintenance costs, and more 
generally satisfactory operation. 

As with most equipment of the oil re- 
finery, intelligence must be used in the 
selection of the proper centrifugal 
pump for the required service. No one 
would order a heat exchanger without 
carefully specifying the duty which it 
is to perform, and no one would think 
of condemning heat exchange equip- 
ment as useless because a given heat 
exchanger had not functioned properly 
in all sorts or services. 

Many failures were made in the early 
application of centrifugal pumps to oil 
refinery uses because the pumps were 
not properly designed for the required 
service. Reciprocating pumps were 
used generally, because they were bet- 
ter understood and did operate after a 
fashion. No one was intercsted par- 
ticularly in efficiency; nearly everyone 
accepted the trouble, annoyance and 
expense of the reciprocating pumps as 
unavoidable. 

A few years ago about the only cen- 
trifugal pumps to be found in an oil 
refinery were for handling water at low 
heads. Today centrifugal pumps are in 
use for practically all refinery serviccs. 


Refinery Pumps 

Oil refinery pumps may be divided 
broadly into two general groups: Wa- 
ter pumps and oil pumps. 

Water pumps include general water 
supply, booster pumps, power and aux- 
iliary pumps, and fire pumps. The ad- 
vantages of the centrifugal over recip- 
rocating pumps for most of these uses 
are so well known and accepted in 
practice that they scarcely need men- 
tioning here. For general water sup- 
ply large quantities of water are han- 
dled and the efficiencies realized with 
centrifugals are comparable with re- 
ciprocating pumps, and in addition the 
centrifugals have many advantages. 
They have no close fitting, sliding 
parts, and no valves; they require rel- 
atively small floor space, light founda- 
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tions and small buildings. The same 
advantages obtain for booster pumps. 
For power auxiliaries, such as boiler 
feeding—the easy automatic regu'ation, 
smooth flow, dependability, simplicity, 
and small space requirements of the 
centrifugal make it easily supericr to 
the reciprocating pump. In fire pro- 
tection service there is one particu‘ar 
use of the centrifugal that is not so 
generally accepted as it should be, and 
that is for foam smothering service. 
The centrifugal pump is superior to the 
reciprocating pump for this service on 
every count. 

The first cost for the pumping unit, 
housing is much less. 


foundation and } 
made of cast 


The acid pump may be 
iron instead of bronze as it is easy to 
clean it thoroughly after use by simply 
flushing with water. 

In field tests it has been shown re- 
peatedly that the centrifugal supplies 
more nearly equal quantities of the two 
solutions than does the reciprocating 
pump, for with the latter, scale from 
the pipe lines lodges under the pump 
valves and causes serious inequalities 
of flow. There are fewer leaks devel- 
oped in the pipe lines with the centrif- 
ugal on account of absence of pulsa- 
tion, and line maintenance is materially 
reduced. Another distinct advantage 
of the centrifugal pump is due to its 
characteristic of pumping increased 
quantities at low heads, so that a long 
empty line will be filled in an appreci- 
ably shorter time than with the recip- 
rocating pump, constant speed benig 
maintained in both cases. No relief 
valves are needed in the discharges of 
the pumps as the centrifugals cannot 
build up destructive pressures. Beth 
pumps are driven by the same prime 
mover, and as they both have the same 
quantity head characteristics, it is only 
necessary to keep the readings of the 
discharge gauges equal to obtain equal 
quantities of discharge. 


Oil Pumps 

Under the heading of oil pumps we 
may consider two general divisions, 
namely, cold oil pumps and hot oil 
pumps. The division may be made 
reasonably at about 500 degrees F. 
temperature, as it has been found ad- 
visable at this temeprature and above 
to use materials and methods of con- 
struction that are not necessary at 
lower temperatures. 

For cold oil service, such as general 
transfer work, process work and load- 
ing, a pump failure does not usually 
endanger life, and as a rule results only 
in property damage. Even in _ this 
service, however, there is a_ certain 
element of danger present when using 
reciprocating pumps that is entirely 
absent when using centrifugals.. It 
has happened many times that serious 
accidents have occurred due to closing 
the discharge valves in the lines of re- 
ciprocating pumps while pumping. Ab- 
normally high’ #Pé8Mires were built up 


and the discharge valve bonnets of the 
reciprocating pumps burst with explo- 
Sive violence, scattering a shower of 
cast iron fragments throughout the 
pump house. As a safety measure with 
reciprocating pumps, relief valves are 
scmetimes installed, but they are not a 
positive protection, as they are not 
often called upon to operate and they 
have been known to stick and fail when 


‘most needed. With the centrifugal 


pump no relief valve is ever required 
as the pump does not produce impact 
and its nature is such that if the dis- 
charge be entirely closed it cannct 
build up destructive high pressures. 
The pump merely churns and the horse 
power absorbed drops to a small frac- 
tion cf the normal requirements. 

At the present time the steam tur- 
bine and electric motor have reached 
a high state of perfection, and attain 
their highest efficiencies at rather high 
rotative speeds. These drivers are, 
therefore, becoming very desirable and 
as a consequence lend favor to the 
types of machinery to which they are 
suited. The characteristics of the cen- 
trifugal pump are such that they are 
particularly well suited to these direct 
drives, without the need of gears, belts, 
or chains. Reciprocating pumps, be- 
cause of their reciprocating motion and 
accelerated mass action, are slow speed 
machines, and not adapted to direct 
drive by steam turbine or electric mo- 
tor, or even the relatively slow moving 
internal combustion engine. About the 
only direct drive that can be employed 
on reciprocating pumps is the steam 
cylinder, and in the vast majority of 
direct acting steam pumps used in the 
refinery, simple steam ends are used, 
without insulation and without steam 
“cut-off’—resulting in enormous steam 
rates that more than offset the fairly 
good efficiency of the liquid end. Full 
steam pressure is maintained for the 
full length of the stroke, no advantage 
is taken of expansion and these steam 
ends are far more wasteful of steam 
than are steam engines of the same 
size, 

Efficiency 

Almost any pump operator will state 
that the efficiency of his steam pump 
is about 80 per cent and the slip sbout 
five per cent. These figures are very 
seldom correct. In the first place, the 
liquid end may be 80 per cent efficient 
at full load, if the pump had been re- 
cently put in prime condition, and the 
slip may be only five per cent under 
the same conditions, but too often the 
pump has been allowed to operate a 
long time without attention and the 
efficiency of both steam and liquid 
ends has sadly decreased, and rarely 
do these pumps operate at full load. 

A popular size of direct acting steam 
pump is the 12x8x18 duplex, that is a 
pump having two 12-inch steam cylin- 
ders and two 8-inch liquid cylinders, 
with a nominal stroke of 18 inches. 
A careful test on one of these pumps, 
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in first class condition, has shown that, 
with steam at 100 pounds gauge per 
square inch, saturated, and atmospheric 
exhaust, the full load steam rate was 
105 pounds per delivered horse power. 
At one-half load and one-quarter load 
the water rates were 135 and 210 
pounds per horse power, respectively. 
These steam rates are in excess of 
those required by even. small steam 
turbines for similar steam conditions 
when operating at speeds suitable for 
direct connection to centrifugal pumps. 
Of course, better steam rates could be 
realized by the use of compcund or 
triple expansion steam ends, but in ac- 
tual practice these are almost entirely 
absent from refinery use. 

Modern practice, receiving impetus 
not only from the inherent advantages 
of electric and steam turbine drive but 
also from the increasing attention giv- 
en to the establishment of heat balance, 
is steadily relegating the steam recip- 
rocating pump to a position of second- 
ary importance. If conditions are such 
that electricity cannot be used, due 
either to excessive cost for current or 
to unreliability of service, the properly 
designed steam turbine driven centrif- 
ugal pump is generally the better unit. 
Its steam consumption will not be any 
greater, the first cost, interest, main- 
tenance and depreciaticn will be less, 
hence the overall cost per barrel 
pumped will be less. 


Comparisons 

About the greatest advantage that 
the reciprocating pump has over the 
centrifugal is priority of development. 
Many operators, particularly among 
the older generation, are thoroughly 
familiar with reciprocating pumps, and 
are skilled in diagnosing their symp- 
toms of trouble, and prescribing rem- 
edies. To them the reciprocating pump 
is a very tangible and familiar (even 
if aggravating) machine, while the cen- 
trifugal principle is rather elusive and 
the pumps regarded as temperamental 
“contraptions” without definite and 
fixed characteristics. 

One definite advantage that the re- 
ciprocating pump has over the centrif- 
ugal is in the handling of very small 
quantities or liquid against high heads. 

Another distinct advantage that the 
reciprccating pump has is in the han- 
dling against negative suction heads, of 
small quantities of liquid containing 
gases, or liquids at pressures and tem- 
peratures at which they readily give 
off vapors. Under these conditions, 
centrifugal pumps of small capacities 
easily become “vapor bound,” lose 
their priming, and cease to function. 

However, where centrifugal pumps 
of reasonably large capacities are re- 
quired, the danger of vapor or gas 
binding may be very largely eliminated 
by proper design. Large suction in- 
lets, both in casings and impellers, with 
low entrance velocities, will in most 
cases. solve the. problem, and it is rare- 
ly indeed that the centrifugal pump in 
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the refinery need be abandoned for this 
reason. 

There is a prevalent opinion that cen- 
handle viscous 


trifugal cannot 


This impression was gained from 


pumps 
oils. 
numerous efforts that were made to use 
this service. How- 
ever, by proper design, centrifugal 
pumps can be made that handle 
surprisingly high viscosities with effi- 
ciencies that result in total per barrel 
costs that are entirely comparable with 
with reciprocating 


water pumps for 


will 


those obtained 
pumps. 
Compared with the total number of 
pumps used in a refinery, those required 
to handle very viscous oils are few in 
number, and most of these are usually 
for handling rather large quantities. It 
is well known that the general effects 
of increasing viscosities are to decréase 
the capacity, head, and efficinecy of a 
centrifugal pump. It is not so well 
known that this effect-is less and less 
serious as the capacities of the pumps 
are increased. © For’ instance, a pump 
designed for 185 barrels per hour and 
viscosity of 250 Saybolt, would have an 
efficiency, probably, cf not over 35 per 
cent, whereas, with a capacity of 5000 
barrels per hour and 750 Saybolt uni- 
versal seconds, as high as 74 per cent 
For a long time the 
magnitude of the effect of viscosity 
was not known, and arbitrary allow- 


has been realized. 


ances were made in designing. How- 
ever, with the most advanced builders 
of centrifugal pumps this is no longer 

Mathematical equations 
formulated for 


guess work. 
expressing 
centrifugal 


equations 


have been 
the effect of 
pump performance. 
indicate clearly that the effect of vis- 
cosity decreases rapidly with increase 
of pump capacity, and check observed 
performance very closely. These equa- 
tions were recently published for the 
first time by M. D. Aisenstein of the 
Jackson Pump Manufacturing 
Since it is entirely possible 


viscosity on 
These 


Byron 
Company. 
in the alrger capacities, say from 500 
gallons per minute up, to obtain effi- 
ciencies comparable with reciprocating 
pumps for most viscosities met with in 
the refinery, the centrifugal pump for 
this service would enjoy the advan- 
tages already discussed. For very small 
quantities and high heads the _ recipro- 
cating pumps will have the advantage 
as pointed out in the general discus- 
sion above. 


Recent Installation 

For example, in a certain Mid-Conti- 
nent refinery, there were installed last 
year, in connection with a well known 
cracking system 15 centrifugal pumps 
out-of a total of 16 pumps required for 
the process work. This installation 
was made after very careful analysis 
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of both reciprocating and centrifugal 
pump propositions from all of the lead- 
ing manufacturers of this country. The 
reciprocating pump used was ‘a 
so-called “ram pump” rated at 50 gal- 
lons per minute and 600 pounds per 
square inch differential pressure and is 
occasional use in 
Steam economy 


only 


intended for only 
clearing plugged lines. 
is of no consequence in this case, and 
its first cost is only a small fraction 
of the cost of a centrifugal for the same 
service. A 2-inch eight-stage, steam 
turbine driven, centrifugal was offered 
for the service, having a water rate of 
71 pounds per horse power per hour. 
A small direct acting steam pump was 
used, probably having a water rate of 
150 pounds per horse power per hour, 
but the first cost of the reciprocating 
pump was about $350.00 against 
$3500.00 for the centrifugal steam tur- 
bine driven. 

Among the centrifugal pumps were 
two fuel oil pumps, each of 50 gallons 
per minute capacity against 100 pounds 
per square inch pressure, the fuel oil 
being specified at 1000 Saybolt univer- 
The steam rate 
these 


sal seconds viscosity. 
of the steam turbine on one of 
pumps is 89.2 pounds per horse power 
hour, steam at 120 pounds per square 
inch, saturated, and 15 pounds per 
square inch back pressure. The other 
driven. There were 


is’ electric motor 
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two raw oil or charging pumps, each 
of 360 gallons per minute capacity of 
oil at 600 Saybolt universal seconds vis- 
cosity, against 300 pounds per square 
inch head. The water rate of the steam 
turbine drive is 70.3 pounds per horse 
power hour. There was also a filling 
pump of 1400 gallons per minute capac- 
ity of oil at 600 Saybolt universal sec- 
onds viscosity, against 100 pounds per 
square inch, which is electric motor 
drive. 

This installation is in very successful 
operation and being practically dupli- 
cated by a large new refinery now 
being erected near Chicago. 

In the modern refinery, where care- 
ful attention is given to heat balance, 
high viscosities are met with less and 
less. The oil is heated for the first 
process and pumped hot through the 
various steps of succeeding processes. 
The demand for pumps that are suit- 
able for handling hot oils is increas- 
ing rapidly, and in the past five years 
a great deal of attention has been giv- 
en to the development of hot oil pumps. 


Hot Oils 

In the handling of hot oils, we have 
the best examples of what may be ac- 
complished with centrifugal pumps of 
very highly specialized design. When 
it became necessary some five or 10 
years ago to pump oil at temperatures 
around 800 degrees F. oil refinery op- 
erators soon realized that none of the 
then existing types of pumps were at 
all suitable for this service. Safety of 
operation was the greatest considera- 
tion and the old fashioned cast iron 
pumps, with simple, shallow stuffing 
boxes and weak joints, not only were 
inefficient and unreliable, but were a 
positive menace to the lives of the op- 
erators. 

The first highly specialized pump to 
make its appearance was of the recip- 
rocating type, having the valve pots 
separated at a great distance from the 
cylinders by water or oil cooled surge 
lines. The valve pots handled the hot 
oil while the pistons, cylinders, and 
stuffing boxes were subjected only to 
cold oil. In small sizes, say up to twu 
or three hundred gallons per minute, 
and relatively low differential pres- 
sures, these units operated with a fair 
degree of success, but considerable 
trouble was experienced with the 
valves, due to coking and in many ins- 
tances trouble from the excessive im- 
pact of the ball valves on the seats. 
Certain oil refiners in 1918 were desir- 
ous of pumping large quantities of hot 
oil in capacities of 3000 to 6000 gallons 
per minute. After a trial of the surge 
pumps of small capacities a number of 
large units were built, in an effort to 
pump 2500 to 3000 gallons per minute 
of oil at 800 degrees F. Great diffi- 
culty was experienced from the start, 
with excessive slippage of the valves, 
often as much as 60 per cent, and there 
was constant breakage of the pump 
valve gear, due to destructive impact 
from the liquid in the surge lines. For 


several months much money and effort 
was spent trying to obtain satisfactory 
operation with these pumps. No ex- 
pense was spared and no suggestion 
ignored, but it was only too evident 
that some other type of pump should 
be sought for this purpose. 

With much misgiving it was decided 
to design and build a centrifugal pump 
for the job. On account of the prob- 
lems arising from the expansion of the 


*parts, and also to meet limited space 


requirements, the initial pump was of 
the vertical type. The casing was 
made of cast steel. The stuffing box 
was of extra special design, being ex- 
tra deep, water jacketed, and having 
cold oil forced in at the bottom so that 
the packing was subjected to only cold 
or relatively cold oil. Constant spring 
tension was applied to the packing and 
a continual supply of cold oil fed from 
an external source to the pump bear- 
ings. 

This pump operated so successfully 
that the surge pumps were immediate- 
ly replaced with centrifugals which op- 
erated very satisfactorily. These pumps 
were the forerunners of the present 
day very successful centrifugal hot oil 
pumps, which are built on the same 
basic principles, but vastly improved 
mechanically. These pumps are in 
operation throughout the United States 
and in many foreign countries. 

Certain direct acting steam pumps, 
using a forged steel billet for the 
liquid end and equipped with special 
ball valves, have been developed and 
a number of them used, but trouble has 
been experienced with the balls and 
seats and with the pistons and cylin- 
ders. Aside from valve troubles, the 
basic objection to these pumps was the 
principle of close rubbing surfaces (pis- 
ton and cylinder) under conditions of 
totally absent lubrication. Where op- 
erators have used both the centrifugal 
and this type of pump they have inva- 
riably expressed a preference for the 
centrifugal, both for low and high head 
work. 

Still Circulation 

For still circulating the centrifugal 
pump is ideal, as it may be submerged 
within the hot oil in the still and driven 
by a direct connected motor or turbine 
placed without the still. By such an 
arrangement all outside piping is elim- 
inated, and there is absolutely no dan- 
ger from leaky joints or burst piping. 

For pumping out hot residuum spe- 
cial double steel case horizontal pumps 
have been developed, that are superior 








Johnson Building Line 
From Burbank 


Cleveland, Oklahoma.—The Johnson 
Oil Refining Company has begun laying 
a four-inch pipe line from the lease of 
the Kewanee Oil & Gas Company at 
Burbank. The new line will run from 
section 34-27-8 to a point in section 33- 
27-6, where it will tie into a line already 
serving the plant here. 


to the old fashioned simplex direct act- 
ing pumps so generally used for this 
purpose. (Slide No. 7.) 

For hot oil services the centrifugal 
pump is preeminently superior to the 
reciprocating pump, and has the fol- 
lowing inherent advantages: 

1. Continuous non-pulsating flow— 
no surges. 

2. One simple pumping element— 
no valves. 

3. Limited maximum  pressure—no 
relief valves. 

4. Ample clearances between mov- 
ing parts and stationary parts—no rub- 
bing surfaces to wear or seize. 

5. Concentric symmetrical arrange- 
ment—no side pressure or vibration. 

6. Balanced construction—no recip- 
rocating motion or mass acceleration. 

7. Direct connected prime mover— 
no gears. 

8. Small floor space—no costly 
foundations. 





Western Refiners Defer Action on 
Gasoline Specification 
(Continued from page 49) 


nental Oil Company of Texas, Wichita 
Falls; L. H. Prichard, Anderson & 
Prichard, Oklahoma City; Roy B. 
Jones, Panhandle Refining Company, 
Wichita Falls; H. T. Ashton, Lubrite 
Refining Company, St. Louis; R. L. 
Derby, Derby Oil Company, Wichita, 
Kan.; B. L. Majewski, Shaffer Oil & 
Refining Co., Chicago; E. W. Miles, 
Murphy-Miles Oil Company, Chicago; 
F. E. Spencer, Spencer Petroleum 
Company, Chicago; W. M. Richardson, 
Spencer Petroleum Company, Tulsa; 
W. P. Jacobi, Wadhams Oil Company, 
Tulsa; Elbert D. Rule, Golden Rule 
Refining Company, Wichita, Kan.; H. 
M. Edinger, Barnsdall Refining Com- 
pany, Tulsa; E. C. Winters, Lion Oil 
Refining Company, Kansas City; C. L. 
Mayhall, Tulsa; Roy S. Reed, Kanotex 
Refining Company, Kansas City; L. R. 
Crawford, Producers’ and_ Refiners’ 
Corporation, Denver; T. N. Davey, At- 
lantic Oil Producing Company, Wichi- 
ta Falls; Edward D. Fritz, Atlantic Oil 
Producing Company, Tulsa; A. A. Gar- 
rabrant, Atlantic Oil Producing Com- 
pany, Philadelphia; L. V. Stanford, 
Sinclair Refining Company, New York; 
W. A. Tracey, Sinclair Kefining Com- 
pany, Wichita Falls; F. A. Pielsticker, 
Skelly Oil Company Eldorado, Kan.; 
E. W. Goebel, Manhattan Oil Com- 
pany, Kansas City; John McEames, 
Kanotex Refining Company, Arkansas 
City, Kan.; C. L. Henderson, Vickers 
Petroleum Company, Wichita, Kan. 


Gulf Building Tankers 
In England 


London, England. — The Gulf Refin- 
ing Company of Pittsburgh, Pa., sub- 
sidiary of the Gulf Oil Corporation, 
has placed orders with British ship 
builders in the north of England for six 
oil tankers. The total cost will be in 
the neighborhood of $1,000,000, it is re- 
ported. 
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Correct Procedure Accomplished It 


OV HERE there’s a will there’s 
a way,” and other plati- 
tudes praising the merits 
of perseverance are so hackneyed as 
almost to have lost their truth. In 
weiding, particularly, it is required to 
have more than dogged determination. 
Doing the work over 
again 
unless 


over 
nowhere 
discover your 
and correct 
the next at- 
This is 


and gets 
you 
you 
faults 
them on 
tempt. 
onstrated, if demons- 
tration is needed, by 
the story of how a 
cracked obsorbing 
tower in the midwest 
oil fields was success- 
fully welded. 

One of the five new 
towers which’ were 
being erected 18 miles 
out in the field was 
dropped in unloading, with the result 
that it caved in near a welded circum- 
ferential seam. On visual examination, 
the joint showed no ill effects from the 
impact, but after the tower had been 
erected and tested at 30 pounds per 
square inch pressure at a temperature 
of 80 degrees, a 24-inch crack appeared 
in one joint made by a process other 
than oxy-acetylene. 

The tower was fabricated of 3/8-inch 
plate, and seven %-inch baffle plates 
were welded inside the shell at 3-foot 
intervals. One of these baffle plates 
was only %-inch from the damaged 
seam, greatly complicating repair. 

After an attempt by a local welder 
had failed, the tower was removed 
from the foundation and skidded to au 


dem- 





(Reprinted from Oxy-Acetylene Tips) 


two other 
tower. 


In succession 
repair the 


open 
welders 


space. 
tried to 


Each established a preliminary “alibi” 
by declaring the work impossible, but 
cach, applying different welding proc- 
esses, tried it and failed, as the illus- 
trations below indicate. 





Fig. 1—Lining up the tower preparatory to welding 


3ut “three times and out’ was not 
the motto of the gasoline company. 
Shipping a new tower, weighing 33,000 
pounds from the factory and trucking 
it 18 miles to the site cost too much 
money to consider except as an abso- 
lute necessity. 

So the co-operation of a Linde serv- 
ice operator was obtained. It was un- 
doubtedly because the importance of 
correct procedure control was fully 
recognized by this man that his efforts 
resulted in a complete success. 

Since the quality of the plates and 
the character of the joint had already 
been determined, attention turned to 
the matter of properly preparing the 
seam. Since the three previous at- 
tempts had been made by different 








Fig. 2—How oxidized shell 
broke off under chipping 


Fig. 3—The crack after the second attempt 





processes, the metal near the break 
was in bad condition. It was apparent 
that this overheated portion would 
cause trouble in welding; consequent- 
ly the damaged material was removed 
with the cutting blowpipe. It was first 
necessary to support the tower on tim- 
bers to carry the 
weight of the broken 
portion and to pre- 
vent setting up addi- 


tional stresses in the 
weld from the dead 
load. At the end, the 


seam was quite clean, 
and this is the kind 
of preparation which 
is essential to a suc- 
cessful job. 

One of the factors 
which had caused the 
failure of previous at- 
tempts was that no 
arrangement 
was made for turning 
the tower as welding around the seam 
proceeded. But under the service oper- 
ator’s direction this essential was pro- 


vided for; therefore the work was 
greatly facilitated from the very be- 
ginning. 


The service operator started by weld- 
ing a section of the joint 36 inches 
long. The tower was then turned so 
the completed part of the weld was 
underneath, and then two men started 
welding together, one on either side. 
Each welded up around the tank from 
the completed part of the weld until 
all but 18 inches of the seam had been 
closed. The tower was again rolled 
over to put the unwelded portion in 
convenient position, and the joint com- 
pleted. At the beginning of each in- 





Fig. 4—The crack after the 
third attempt 
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crement of the weld, care was taken to 
fuse thoroughly into the part already 
done. 

Two minor cracks that developed un- 
der pressure-impact testing were quick- 
ly rewelded. This work was finished at 
a late hour, and when the tower was 


pressure-tested again the next morning, 


no cracks developed. Subsequently the 
company’s engineer pronounced the 
work successful and accepted the work 
on the reclaimed tower. 

Because (under the service cperator’s 
direction) the welders first surveyed 
the facts, then sifted them, then acted 
by selecting the proper methods of 
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preparation, of welding and of testing 
—in short, because they observed the 
correct procedure control, they were 
able to make this tower as good as 
new. At a repair cost of only $123.70, 
the gascline company was saved sey- 
eral thousand dollars. Procedure con- 
trol welding succeeded in doing what 
three attempts had failed to do. 


Natural Gas Is Efficient for Steam 


methane will be found in the gases of 
combustion. The flame will be seen to 
be long and luminescent, which is 
caued by the secondary combustion of 
the carbon and the hydrogen. The 
presence of unburnt carbon, and the 
like in the flame of natural gas is of 
course an indication that the combus- 
tion is incomplete. 

When natural gas is used for practi- 
cal purposes under the boiler, it is not 
always possible to adjust the combus- 
tion with respect to the color of the 
flame of burning gas. But it is essen- 
tial that the burners are given careful 
attention all the time, for the econo- 
my of the entire process depends on 
securing complete combustion. The va- 
rious instruments which are imployed 
on boiler furnaces which burn either 
solid or gaseous fuel can be used when 
the fuel is natural gas, but the scales 
must be recalibrated. 


Burner Important 

The type of burner used is of great 
importance. For unless this burner 
will give an intimate mixture of gas 
and air, combustion will not be econ- 
omically carried out and losses will re- 
sult. Most of the burners that are us- 
ed today for_this. purpose are of two 
types. The first type is for use with 
gas at high pressure up to one atmos- 
phere excess pressure, and the other 
type is used with gas under a few mil- 
limeters of water pressure. Then again 
the manner in which the burners work 
can also be classified in two ways. In 
the first place there are those burners 
that work on the Bunsen burner prin- 
ciple in which parallel currents of gas 
and air are intermixed, and then there 
is the torsion burner in which the cur- 
rents of air and gas come into con- 
tact with each cther at an angle of 
90 degrees. 

Some burners are made so that they 
utilize the speed of the high pressure 
gas current in order to suck in ihe nec- 
essary air for combustion of the fuel. 
The speed of the gas will be greatest 
in the narrowest portion of the throat 
of the burner and in the widened con- 
ical portion that generally follows the 
speed is reduced and an opportunity is 


Making Furnace 


Continued from page 52 


given to the gas and air to become 
thoroughly mixed. 

The burners that are used in this 
country are mostly of cylindrical type 
and work on the Bunsen burner prin- 
ciple in which two parallel streams of 
low pressure gas and air are intermix- 
ed. The burner is a cylindrical tube, 
one end of which is partially closed and 
the stream of gas flows through the 
center of the tube. Jue to the slow- 
ness of the movement of the gas, the 
sucking in effect on the air is not 
very marked. The fact that both air 
and gas streams flow parallel to one 
another makes it difficult, it is claimed, 
to obtain a thorough admixture of the 
two fluids, and they are apt to be su- 
perimposed on one another in layers. 
This is not a very good condition for 
gas which is burnt under these condi- 
tions will not be burnt completely. In- 
complete combustion will be imme- 
diately recognized by the luminosity of 
the flame. 


Furnace Designs 

Furthermore physical law teaches us 
that the temperature of combustion is 
dependent on the carben dioxide con- 
tent of the gases of combustion, and 
thus when this content is low the com- 
bustion temperature will also be low. 

There are in general three different 
principles which govern the design of 
the boiler furnace as far as the man- 
ner in which the heat obtained by the 
combustion of the gas is fed to it, or 
to the mass of water contained in it. 
Heat can reach the water either by 
conduction, convection or _ radiation. 
The latter two are of most importance 
in the operation of the boiler. The 
transmission of heat is a matter which 
has been given far more attention dur- 
ing recent times than heretofore and 
there have been many experimental in- 
vestigations carried out on this matter. 
Particular attention has been paid to 
the effect of radiation, which, as is 
known, increases with the temperature. 
Another important consideration in the 
case of radiation is that the emission 
of heat rays can take place over only 
a substantial part of the surface but 
never over the entire surface. Radia- 


ting surface is thus not the same as 
geometrical surface. It must further- 
more be remembered that technical 
surfaces will have a different heat ra- 
diating capacity in accordance with the 
radiating color. Thus the absolutely 
black surface will have a strong heat 
absorbing effect and will radiate but 
little heat as compared with the bright 
surface. 

The gases of combustion will them- 
selves possess a low heat radiating ca- 
pacity. On the other hand recent ex- 
periments have shown that thick layers 
of heating gases which contain con- 
siderable proportions of carbon dioxide 
have a high radiating effect. This is 
an important factor in that complete 
combustion will of course connote high 
concentration of carbon dioxide in the 
combustion of gases and complete com- 
bustion can best be obtained with the 
natural gas fuel. Then again non-lum- 
inous flames do not radiate heat, while 
luminous flames which are of course 
due to incomplete combustion of the 
fuel, have a radiating capacity which 
is equal to that of an absolutely black 
body. : 

All these factors must be taken into 
consideration in designing the heating 
space and combustion chamber of the 
furnace that burns the natural gas fuel. 
There is no question but that the effi- 
ciency of the boiler can be materially 
increased when due consideration is 
paid to these details. Furthermore in 
the use of natural gas as fuel, radiating 
surfaces of firebrick are properly ar- 
ranged near the burners so that the 
heat raises them to a high tempera- 
ture and a strong radiating effect is 
produced. The proper shape and the 
proper location of the radiating bodies 
in the fire space are very important 
considerations in the use of gaseous 
fuel, whether it is natural or manufac- 
tured, or whether it is used in a steam 
boiler or in a heat treating furnace or 
other furnaces where radiant heat is 
required. 

Our readers are referred to an ex- 
cellent article on this subject in Pet- 
roleum Zeitschrift, 1926, pages 335ff. 
from which we have taken certain in- 
formation in preparing this paper. 


% 


. 








—™ « 


—ra =— v7 ee a ae ee ol 


—_ 


-“_ 465 4 wt = - TP 





~ ete 


MARCH, 1927 


A Gulf Publishing Company Publication 


\ 67 


Cracking Discussed at Round ‘Table 
Meeting in New York 


Other important advances in refining presented to engineers 


COA evidences of + one sees the 
evidences of minor improve- 
ments in general refinery 
practice. Coordination of equipment, 
processing, etc., wide introduction of 
technical operating forces, combating 
of corrosion in equipment by scientific 
methods, all tend towards lower man- 
ufacturing cost.” 

“From this record of rapid and im- 
portant advances in manufacturing, it 
is evident that the work of the refinery 
engineer began to show cumulative re- 
sults in 1926, and clearly demonstrates 
the importance of the engineer in the 
future of an industry which is going 
to depend more and more for its prof- 
its on closely calculated operating 
costs and related savings.” 

This briefly summarizes the present 
status of refining technology as _ re- 
viewed by Charles H. Osmond, who 
presided over the Refining Symposium 
Session at the annual meeting of the 
Petroleum Division of the American 
Institute of Mining and Metallurgical 
Engineers in New York, February 
14-18. 

That an even more rapid progress 
can be expected this year is indicated 
by the several important subjects dis- 
cussed at the round table meeting held 
for a consideration of the cracking sit- 
uation. This meeting marked the first 
step ever taken by refinery experts for 
the general discussion of what has 
been termed in the past “trade secrets.” 
Detail discussion at the session was 
withheld from publication in order that 
a greater freedom could be felt by 
those participating. 

One important subject considered at 
the round table, was “What is the cor- 
rect way to rate a cracking plant, on 
its throughput or yield, the barrels 
used, or the capacity of gasoline pro- 
duction?” Here it was generally de- 
cided that the plant making the most 
gasoline is the most prosperous. 

One method of rating is to multiply 
the throughput by the yield. How- 
ever, several indicated that the output 
of gasoline is the major point involved, 
although it was shown that there is a 
point at which profits decrease while 
the gasoline output is increasing. 


What Is Yield 
The chairman then asked the ques- 
tion, “What is meant by yield of 
cracked gasoline?” In other words 


at New York assembly 


By C. P. HARRIS, Ph.D. 
Special Staff Representative 


what is gasoline? The answer to this 
was that the yield of gasoline is the 
yield of a product that can be sold as 
such and this material should be called 
gasoline. The money value should be 
the only basis for such a calculation, 
otherwise the question can not be an- 
swered. 

One engineer differed with this view 
and said that gasoline must be stand- 
ardized on the Federal specifications, 
viz., 50 per cent volatile at 284 F. 

At the general Symposium, B. T. 
3rooks, New York, opened the meet- 
ing with a paper on the “Chemistry of 
Highly Cracked Gasolines.” This 
speaker in discussing the chemistry 
of the operation of paraffins and 
naphthenes brought out the following: 

“Amylene undergoes a_ transforma- 
tion to trimethyl ethylene at 450 de- 
grees C. This and similar rearrange- 
ments by heat occurs in cracked gaso- 
line. High anti-knock values are thus 
obtained by heating. Vapor phase gas- 
oline is good in this respect. Cracked 
gasoline has greater anti-knock value 
due to aromatics such as benzene, to- 
luene, xylene, mesytilene and cymene. 
The higher aromatics are present in 
cracked gasoline. It also contains 
branch chain hydrocarbons and naph- 
thenes Whether cyclopentanes are 
present is a matter at present under in- 
vestigation. The impurities in cracked 
gasoline consist largely of sulphur com- 
pounds, and to a lesser extent of nitro- 
genous substances. The sulphur com- 
pounds, can be removed but their identity 
has not yet been disclosed. The color of 
cracked gasoline is mainly a question of 
salability. This color is due to gum for- 
mation by oxidation of unsaturated hy- 
drocarbons. 

G. Egloff read a paper by himself and 
J. C. Morrell on “Highly Cracked Gaso- 
lines and High Sulphur Content.” Ac- 
cording to these authors: 


Egloff and Morrell 

“The economic consequences of present 
day motor fuel specifications in respect 
to the maximum permissable sulphur con- 
tent requirement is causing great concern 
among refiners of crude oils containing 
high percentages of sulphur. The re- 
fining of a cracked distillate from a high 
sulphur crude with sulphuric acid to pro- 
duce a gasoline containing the specified 
0.1 per cent of sulphur causes losses ex- 
ceeding 20 per cent of the total volume 
of the gasoline and a depreciation in anti- 


knock quality exceeding 25 per cent. It 
is estimated that approximately $50,000,- 
000 would be lost needlessly this year on 
this one refining factor alone to meet the 
specification.” 

“The author arrived at the following 
conclusions : 

“To reduce the sulphur content of the 
type of cracked gasoline used in these ex- 
periments to 0.19 per cent, there was a 
loss of approximately one-fifth of the 
gasoline actually produced by cracking, 
and a reduction of approximately 25 per 
cent in the zenzol or anti-knock value of 
the gasoline product. This sample of 
gasoline is representative of large pro- 
ducing areas in California. For the av- 
erage cracked product in the State, it is 
estimated that 30 pounds of acid would 
be required. Nx one would consider 
treating with as much as 30 pounds of 
sulphuric acid with high gasoline loss and 
a great reduction in the quality of the 
gasoline, unless a definite benefit results 
therefrom. 

“To meet the specification of 0.1 per 
cent sulphur, it would be necessary to 
blend these treated cracked products with 
straight-run gasoline. The ever increas- 
ing proportion of cracked gasoline to 
straight-run gasoline bars this procedure 
as a remedy. 

“Hence, the real remedy lies not in 
blending, but in changing the sulphur 
specification to approximately 0.3 per 
cent. The tremendous economic waste 
involved in the drastic sulphuric acid 
treatment necessary to reduce the sul- 
phur content to the present specification 
with regard to loss in volume and motor 
fuel quality of gasoline and acid con- 
sumption, makes readily apparent the 
necessity of fixing proper limits upon the 
sulphur content of gasoline.” 

Full details of the discussion which 
followed this paper were withheld from 
publication. One engineer stated that he 
thought Egloff was correct in saying that 
if sulphur content is lowered to standard 
specifications, great loss would result. He 
believed that motors are not damaged by 
a higher sulphur content. (Note—Sulphur 
compounds in the cylinders tend to oxi- 
dize to sulphuric acid and corrode the 
metal) Another speaker stated that he 
has seen gasoline containing 0.17 per cent 
sulphur marketed and that the trade liked 
the material. One refiner stated that his 
company produced a high sulphur gaso- 
line but that they have had no trouble. 
A Mid-Continent engineer expressed the 
opinion that methods can. be used to re- 
duce the sulphur content to the standard 
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of 0.1 per cent, but he could see no rea- 
son for it. He predicted that the allow- 
able limit will be raised. T. G. Delbridge 
was opposed to raising the sulphur limit 
only to 0.15 per cent. He believed that 
the limit can be raised to 0.5 per cent 
without harm. But no change can be 
made until the Federal Specification 
Board gets the figures. Dr. Edelmeau of 
Roumania agreed with what appeared to 


be the unanimous opinion that the per-. 


missible sulphur limit should be increased. 


C. L. Smith 

C. L. Smith of Chicago read a very in- 
teresting paper on “Recent Developments 
in Fractionation as Applied to Tube Still 
Distillation.” He said in part: 

“The increase of competition and the 
need for reducing operating costs 
brought the tube still to the fore in the 
oil industry. Formerly there were used 
only a few scattered installations for 
stripping the gasoline from crude, it has 
now come into general use in up-to-date 
plants for complete distilling operations. 
It offers economies of fuel and steam, 
and is comparatively low in first cost and 
maintenance. With it great quantities of 
raw material can be handled in a small 
space and brought quickly to the temper- 
ature required for complete distillation. 
The oil being processed through a tube 
still is only about two per cent of that 
contained in a series of shell stills for 
similar processing, and, as the velocity is 
very high at the point of maximum tem- 
perature, it is possible to go to high tem- 
peratures without seriously injuring the 
product. 

“When the tube still is equipped with 
the proper fractioning apparatus, sharp 
cuts of gasoline, kerosene, gas oil, wax 
distillate and fuel oil can be made and 
re-running completely avoided, except for 
the lubricating oil distillates. The prob- 
lem of fractionation is very different in 
many respects from that presented in 
fractionating the distillates from a series 
of shell stills. Instead of fractional dis- 
tillation we have fractional condensation 
and counter-current scrubbing. 

“The design of towers and small ef- 
ficient condensers to take care of the 
great volume of vapors from the tube 
still with its large capacity presents many 
engineering problems. The fractionating 
towers used on the initial tube still instal- 
lations as a general rule, were too small 
and inefficient, operating with high ve- 
locities and overlapping cuts. The con- 
densers used were too small and trouble- 
some, making it impossible to secure con- 
trol at the throughput of which the tube 
still was capable, and resulting in much 
loss of heat. 

“When the advantages offered by the 
tube still were perceived, The Pure Oil 
Company, after thorough investigation, 
made an initial installation of three 5,000- 
barrel units. The fractionating equip- 
ment was supplied by one of the leading 
refinery accessory manufacturers. The 
arrangement was superior to the old shell 
still methods, but was far from being 
highly efficient. At the time this instal- 
lation was made, we were working on the 
development of towers applicable to vari- 
ous services. The need of an efficient 


tower having the large capacity and flexi- 
bility required in tube still distillation was 
at once apparent and special effort was 
put forth along these lines. Several ideas 
had been promulgated by our engineers 
and some of these were tried out with 
highly satisfactory results. After years 
of research, towers were developed which 
gave higher yields than any of those des- 
ignated in accordance with existing types. 
These towers have passed through sev- 
eral stages of development and have been 
greatly improved upon, but we have ad- 
hered mainly to the original theories.” 


G. A. Burrell 

G. A. Burrell in the discussion said: 

“I notice in C. L. Smith’s very able 
presentation of his subject that he states 
that in present “hook-ups” of tube stills 
and towers in refineries that therein we 
have fractional condensation and counter- 
current scrubbing, whereas in the old 
shell stills we had fractional distillation. 
This is not theoretically sound, and al- 
though the point is an academic one prob- 
ably I would like to discuss the general 
subject. Rectification is the best term to 
describe what takes place in each case. 
And in each case we have distillation, 
condensation and countercurrent scrub- 
bing. Modern refinery towers simply 
rectify better than older towers. 

“Rectification really started with the 
Coffey still in 1832. Distillers wanted 
whiskey of higher alcohol content so they 
resorted to column rectification. By rec- 
tification is meant the countercurrent flow 
of ascending vapors and descending li- 
quid in a suitably packed column, prefer- 
ably plates and caps, whereby the liquid 
in condensing gives up its latent heat of 
condensation to vaporize an equivalent 
amount of liquid. Vaporization and con- 
densation is taking place all the way up 
the column (countless distillations) so 
that finally there appears at the top of 
the column the more volatile component 
freed of the less volatile one which is 
withdrawn at the base. For good recti- 
fication suitable temperatures must be 
employed at the top and base of the col- 
umn, a certain amount of reflux is re- 
turned to the column and there must be 
a minimum gain or loss of heat to or 
from the column. Velocities and capaci- 
ties must be suitable.” 

L. de Florez 

L. de Florez of New York discussed 
the “Use of Automatic Control in Re- 
fining,” describing a new control de- 
vice which practically completely elim- 
inates lag. The system was developed 
in the past few years and is being used 
by The Texas Company. It was de- 
scribed as follows: 

“Briefly the system comprises a de- 
vice which effects electrical contacts of 
increasing duration as the galvanom- 
eter, indicating the temperature, de- 
parts from the predetermined temper- 
ature level. These contacts of increas- 
ing length actuate a valve mechanism 
to cause momentary corrections for 
length of time of the contacts, in such 
a manner that if the deviation of tem- 
perature is great, long contacts will be 
made and the fuel will be increased or 


reduced in quantity proportionately; 
thus progressively greater corrections 
in fuel are made as the temperature de- 
parts from the correct level and as it 
returns to this level these corrections 
gradually disappear. It will be seen 
that this effect will tend to damp flue 
tuations and to gradually balance ine 
still at the correct temperature. 

“This type of control, in order to be 
effective must operate on an approxi- 
mately balanced system, that is to say, 
the fuel must be approximately bal- 
anced to the requirements of the still 
before these disappearing corrections 
are superimposed. The approximately 
correct amount of fuel is arrived at 
mechanically summing up the number 
and extent of the corrections on either 
the high or low side and this sum me- 
chanically changes the main setting in 
the valve at intervals so that the point 
of departure is modified until the plus 
and minus corrections are about equal 
at the mid-point of the corection. For 
instance, if the mechanism were practi- 
cally entirely closed there would be in- 
sufficient fuel to carry out the opera- 
tion. The contacts would then be 
made on the low side and temporary 
corrections would be made to admit 
fuel. These corrections would be cons- 
tantly on the low side and the addition 
of these would gradually effect the 
main setting of the valve to open it. 
This action would continue until the 
proper temperature was reached. The 
temporary corrections would then 
swing to the other side instantly and 
the opening of the valve would be 
checked. The position of the main set- 
ting might then be modified from time 
to time until the same number of cor- 
rections were made on the high side 
as on the low side. 

“The effect of this control system 
is unusual in that it is practically dead 
heat and the effect of carrying temper- 
ature for long periods of time at very 
closely the same level is, to say the 
least, unusual. In the case of a crack- 
ing unit, after a period of three to four 
hours of maintaining the temperature 
practically at the desired point the 
whole operation becomes smoother. 
The rate of cracking reaction and dis- 
tillation becomes more constant, the 
tower reflux required becomes more 
constant and the rate through the cir- 
culating system also becomes more 
constant both in temperature and quan- 
tity. The resulting effect is that the 
back pressure on the feed becomes 
practically constant, which in turn sta- 
bilizes the rate of feed. Thus, although 
only one automatic control is used on 
the still, the whole operation is sta- 
bilized and requires practically no ad- 
justment.” ' 

In the discussion Sullivan expressed 
the belief that the problem of auto- 
matic control rests more with the in- 
strument people. The chairman dis- 
agreed, thought the opposite. Florez 
said it was difficult to convey to the 
instrument manufacturers exactly what 

(Continued on page 100) 
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Fractionation as Applied to Tube Still 


Distillation 


By CLYDE L. SMITH, 
Distillation Engineer for The Pure Oil Co., Chicago 


Presented Before The A. I. M. E. at New York 


E increase of competition and the need for reducing 

perating costs brought the tube still to the fore in 

he oil industry. Formerly used only in a few scat- 
tered installations for stripping the gasoline from crude, it 
has now come into general use in up-to-date plants for 
complete distilling operations. It offers economies of fuel 
and steam, and is comparatively low in first cost and main- 
tenance. With it great quantities of raw material can be 
handled in a small space and brought quickly to the tem- 
perature required for complete distillation. The oil being 
processed through a tube still is only about 2 per cent of 
that contained in a series of shell stills for similar process- 
ing, and, as the velocity is very high at the point of maxi- 
mum temperature, it is possible to go to high temperatures 
without seriously injuring the product. 

When the tube still is equipped with the proper fraction- 
ing apparatus, sharp cuts of gasoline, kerosene, gas oil, wax 
distillate and fuel oil can be made and re-running complete- 
ly avoided, except for the lubricating oil distillates. The 
problem of fractionation is very different in many respects 
from that presented in fractionating the distillates from a 
series of shell stills. Instead of fractional distillation we 
have fractional condensation and counter-current scrub- 
bing. 

The design of towers and small efficient condensers to 
take care of the great volume of vapors from the tube still 
with its large capacity presents many engineering problems. 
The fractionating towers used on the initial tube still in- 
stallations as a general rule, were too small and inefficient, 
operating with high velocities and overlapping cuts. The 
condensers used were too small and troublesome, making 
it impossible to secure control at the throughput of which 
the tube still was capable, and resulting in much loss of 
heat. 

When the advantages offered by the tube still were per- 
ceived, The Pure Oil Company, after thorough investiga- 
tion, made an initial installation of three 5000 barrel units. 
The fractionating equipment was supplied by one of the 
leading refinery accessory manufacturers. The arrange- 
ment was superior to the old shell still methods, but was 
far from being highly efficient. At the time this instal- 
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Figure 1.—Fractionating towers used in connection with 5,000-barrel 
Foster Tube Still at Smith’s Bluff 


lation was made, we were working on the development of 
towers applicable to various services. The need of an effi- 
cient tower having the large capacity and flexibility re- 
quired in tube still distillation was at once apparent and 
special effort was put forth along these lines. Several 
ideas had been promulgated by our engineers and some of 
these were tried out with highly satisfactory results. After 
years of research, towers were developed which gave higher 
yields than any of those designed in accordance with ex- 
isting types. These towers have passed through several 
stages of development and have been greatly improved 
upon, but we have adhered mainly to the original theories. 
We have now practically standardized upon one type of 
tower, which is used on shell still, 
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at tube still and cross cracking plant in- 
stallation. The towers used on the 
‘ube still installations are approxi- 
mately 70 feet high, 8% feet in diam- 
eter and have two “T” shaped con- 
nections 8% feet by 16 feet long. One 
of these is at the bottom of the tower 
and forms a reservoir with large va- 
porizing surface for the oil which is 
refluxed to the bottom of the tower. 
In this section a reboiler coil can be 
conveniently installed if desired. The 
other “T” section is about 16 feet 
from the top of the tower and con- 
tains a heat exchanger or refluxing 
coil of conventional design, with 
which the tower outlet temperature is 
controlled. In several vears of serv- 
ice it has never been necessary to re- 
place a single tube in one of these re- 
fluxers. The fractionating space be- 
tween the refluxer and: the reboiler is 








Figure 2 


filled with trays of a special design. 
These trays are made up of narrow 
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Figure 3.—Making high gravity kerosene from top of No. 3 tower 
and segregating wax distillate for processing through 
lubricating plant 


steel stampings of trough shape, so designed that they con- 
tain a fluid level and at the same time present the maximum 
amount of surface for the vapor contact. The standard tube 
still towers contain more than 70 of these trays. Placed at 
intervals between the trays are distributing pans, designed to 
prevent the vapors and reflux from channeling. Above the 
refluxer there are a few trays, and above these specially 
designed baffles which act as separators for removing en- 
trained liquids from the vapors. The entrained liquids so 
removed are drained back into the fractionating section. 
The trays in the fractionating sections of these towers 
maintain constant fluid levels throughout the tower, the 
total liquid so retained being in excess of that held on the 
trays in other standard towers. This fluid content of the 
fractionating sections permits of finer control as it is neces- 
sary to vaporize or cool a large amount of liquid in order 
to cbtain any great temperature changes in the tower. The 
vapor to liquid contact is positive, but at the same time, 
on account of the open character of the tower, friction 
caused by the vapors rising through the rain of reflux 
from the trays is almost negligible. 

The manufacture of the tower is relatively simple since 
the parts compcsing the fractionating and drying sections 
are stamped from flat strips of steel and turned out very 
quickly. For the troughs special spacing bars are used 
which hold them fixed in position and at the same time 
permit rapid assembling. The fractionating portion of the 
tower is made up in a manner which permits of dismantling 
for cleaning if this should ever become necessary, the dif- 
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Figure 4—Making gasoline and naptha cuts and dropping kerosene 
into gas oil for charging stock 
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Figure 5—Combininge gas oil and wax distillate for pressure still 
charging stock and making narrow range kerosene from 
bottom of No. 3 tower 


ferent parts of the tower being made easily accessible with 
manhcles. As yet no trouble has been experienced with 
corrosion on the steel stampings and we attribute this to 
the fact that our temperatures are always above the point 
where we would have condensation of water vapors and 
possibly hydrochloric acid corrosion and always below the 
temperature where we are likely to have extensive sulphur 
corrosion. 

The first towers of this design were erected at our 
Smith’s Bluff, Texas, refinery in connection with a new 
Foster 5000 barrels tube still. Fig 1 gieves a comprehensive 
view of the fractionating towers. The cold charge is 
pumped first through the reflux condensers in the horizon- 
tal section near the top cf the towers. The vapor outlet 
temperature on these towers is controlled automatically by 
varying the amount of charge passing through the reflux 
tubes. The oil leaves the last refluxer at a temperature 
of about 400 degrees and then goes through the tube still 
where it is brought to the temperature required for distil- 
lation. It is discharged into the vapcrizer which is shown 
in the foreground of Fig. 1 and the unvaporized portion is 
draw off from the bottom. The vapors pass through a 
16-inch line to the first tower and are scrubbed and cooled 
as they pass upward by the reflux from the partial con- 
denser at the top of the tower. Entrained liquids in the 
vapors leaving the refluxer are caught in the separator 
above the reflux condenser and drain back into the frac- 
tionating section. The uncondensed vapors pass out of the 
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Figure 6—Results from Pure Oil tower installed in connection with 
standard 2000-barrel Cross cracking plant. 
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THE KEWANEE UNION 





Bronze threads 
to iron threads 


Can’t Corrode 


The thread connection of this Kewanee Union is made by screwing 
a cast iron ring on to a thread-end of forged manganese bronze. 


It’s a joint that is always easily disconnected because there is noth- 
ing there to corrode. The threads themselves are made deep and 
strong so that they will stand thousands of disconnections without 
getting battered or worn. 

The other part of this simple three-piece union is of forged steel 
which is forced against the softer metal of the bronze thread-end 
in a ball-joint seat to make a tight, leakless joint. 





KEWANEE UNION PRESSURE RATINGS: 





SIZE WSP TEMP. HYD. TEMP. 
1” and Smaller 300 Ibs. 500 degrees 500 lbs. 100 degrees 
1%” to 3” incl. 250 Ibs. 500 degrees 400 Ibs. 100 degrees 
3%” and 4” 200 Ibs. 450 degrees 300 Ibs. 100 degrees 





5 Points of Advantage 


*1. Bronze-to-iron thread  con- 


nection—no corrasion. 
2. Bronze-to-steel ball-jcint seat 
—no gasket 
: 3 


. Solid three-piece corstruction 








WALWORTH CO., General Sales Offices: —no inserted parts 
51 East 42nd St., N. Y. 4. Tester by comoressed air 
ns Le -ater —- fecti 
Distributors in Principal Cities of the World pow aad — no -defective 
Plants at Boston; Kewanee, I!l.; Greensburg, Pa.; 5. Easily disconnected with a 
and Attalla, Ala. wrench—no force required. 


Walworth International Co., New York, 
Foreign Representative 
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HE Badger Systems and Equip- 

ment for fractionating petroleum 
are furnished by the oldest and 
largest builder of efficient distilling 
apparatus in the United States. 


A guaranteed Badger plant costs 
less, for the same results, than sub- 
stantially any other system. Many 
of the largest refiners know this. 


Badger Systems are the result of 
extended practical experience in 
many refineries, thorough and care- 
ful research; and the most efficient 
engineering. 
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top and are conveyed through a 15-inch line to a point 
above the bottom horizontal section of the second tower. 
The condensed oil in the first tower is drawn off through 
a coil in the bottom horizontal section of the secon towe7;. 
By means of a by-pass on this coil the temperature of the 
fluid in the bottom of the second tower can be controlled. 
Substantial fluid levels are maintained in the bottom of the 
vaporizer and towers by means of float controls. When 
operating on crude, fuel oil is obtained from the bottom 
of the vaporizer, heavy cracking stock or wax distillate 
from the bottom of the first tower, light cracking stock, or 
test kerosene as desired, from the bottom and end point 
gasoline from the top of the second tower. When first put 
in operation, this unit ran for several months without a 
shutdown. At one time during an emergency it was op- 
erated for several weeks on pressure distillate with satisfac- 
tory results. Sharp cuts, thermal efficinecy, reliability and 
low maintenance cost made its operation so profitable that 
we have since dismantled the old fractionating equipment 
on two of the tube stills and replaced it with our latest 
towers. 

In the present day of fluctuating markets, especially on 
kerosene, it is desirable to have a plant which is flexible 
enough to enable the refiner to manufacture at will those 
products which will give the greatest margin of profit. At 
our Marcus Hook, Pa., plant we have an installation of 
tube stills and towers which meets these demands and does 
it in an efficient manner. Each unit of the installation con- 
sists of one Foster type 5000-barrel tube still, a vaporizer 
and three fractionating towers of the type described. The 
general arrangement and oil flow is shown in Fig. 2. 

The heating elements in the tube still are divided into 
two separate units, which we term the preheating bank and 
the main bank. The incoming cold crude is pumped threugh 
the refluxers at the top of the towers, the tower outlet 
temperatures being maintained constant by automatic con- 
trol of the by-pass around the refluxers. Leaving the last 
refluxer, the crude passes through a heat exchanger, in 
which the other medium is the outgoing fuel, and finally 
passes through the preheating section in the furnace, from 
which it is discharged into the stripping section No. 1 
tower. By varying the preheater and tower outlet temper- 
atures, it is possible to take the entire gasoline cut, or only 
a portion of it from this tower as desired. 

The topped crude is picked up from the bottom of the 
tower by a hot oil pump and discharged through the main 
bank of the tube still into the stripping section of the va- 
porizer. The unvaporized oil constitutes the fuel oil cut, 
although we have demonstrated the practicability of treat- 


Figure 7—Tube stills ard towers at the Pure Oil Company’s Marcus 
Hook plant 
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Figure 8—Another view of the fractionating towers at Marcus Hook 
refinery 


ing and rerunning it for cylinder stock when operating on 
crudes similar to Powell. 

The vapors from the vaporizer pass into the 
fractionating tower at a point above the reboiling station. 
By manipulating the refluxer, wax distillate, or the com- 
bined wax distillate and gas oil cuts, may be obtained from 
the base of this tower, depending on whether it is desired 
to process the wax distillate for lubricating oils or segre- 
gate it for the pressure stills. If it is desired to take the 
wax distillate to the lube plant, the gas oil may be taken 
overhead and is then removed from the bottom of the third 


second 


fractionating tower. 

We have found it practical to charge the hot wax. dis- 
tillate to the shell stills for cracking preparatory for pro- 
cessing by means of a steam lift and can effect additional 
conservation of heat in this way. If the wax distillate and 
gas oil cuts are being separated and it is desirable to make 
kerosene, the entire gasoline cut is taken from No. 1 tower 
and the kerosene is then obtained from the top of No. 3 
tower. The distillation curves in Fig. 3 cover this opera- 
tion. 

If kerosene is not desired a U. S. motor specification 
naphtha can be taken from the top of No. 3 tower and the 
kerosene can be dropped into the gas oil, if so desired, for 
processing through the pressure stills (Fig. 4). If the gas 
oil and wax distillate are being combined to accumulate 
charging stock for the Cross units, the kerosene cut may 
be taken from the bottom of No. 3 tower and the naphtha 
cut from the top. Operating in the latter manner a high 
initial, high flash kerosene with a very narrow distillation 
range may be made, this being limited by the market 
specifications. The curves shown in Fig. 5 are represent- 
ative of this operation. 

The kerosene yield is easily controlled by controlling the 
spread of the cut. The wax distillate cut, or combined wax 
distillate and gas oil from the bottom of No. 2 tower can 
be passed through a coil in the bottom of No. 3 tower, 
making it possible to untilize a large portion of the heat 
contained in this cut for reboiling purposes and to control 
the fractionation of the keresene and naphtha. Ag each 
tube still unit is entire’ y independent of the other, one still 
may be operated in one manner and the other in an en- 
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HE premier importance of flow meters in steam plant 

economy is only partly responsible for the great in- 

terest with which owners and operators of such plants 
have responded to the introduction of the new Brown Elec- 
tric Flow Meter. The wonderful simplicity of the new flow 
meter excited instant and admiring comment from many 
quarters. 


This extreme simplicity of the new Brown Electric Flow 
Meter is of course chiefly due to its use of the self-balanc- 
ing inductance bridge circuit—its basic principle. 

Many people asked, “What is the inductance bridge 
principle? How does it work in this new Brown flow meter?” 
One answer is, “It works like your telephone.” 


ACCURATE TRANSMISSION 


Your voice in the telephone transmitter causes induc- 
tance changes to produce in the distant receiver vibrations 
that reproduce exactly your very tones. 


The Brown Electric Flow Meter manometer faithfully 
transmits every change in flow instantly and accurately 
—whether the meter be 7 feet away or 7 miles. 


No other flow meter has this Brown inductance 
bridge feature. 


Write for Catalog No. 20. Use the coupon below. 


Brown Electric Flow Meters, designed to measure high 
or low pressure steam, water, air or gas, are built in indicat- 
ing, recording, signaling, controlling and integrating 
models. Recorders circular or strip-chart types. Ma- 
nometers operate on either one or two ranges of pressures. 
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the fow meter is 

the key factor in 
modern power plant 
economy. Flow Me- 
ters, and flow meters 
only, make it possible 
for the engineer in- 
stantly and accurately 
to calculate actual 
steam production costs 
delivered to the power, 
process or heating lines. 
Flow meters make it 
easy to distribute boiler 
loads to obtain the most 
efficient rates of opera- 
tion. Flow meters sim- 
plify detection of costly 
heat losses and steam 
wastes. They prove 
these losses. That is 

why flow meters 
PAY. 
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thought of the competent engineer is—Are the 

boiler furnaces being fired right? Is the fire getting 
enough air to insure complete combustion of the fuel? Or 
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tirely different manner, giving the plant additional flexi- 
bility. 

The efficiency of the refluxers is such that no auxiliary 
refluxing medium other than the incoming crude is used or 
even provided for. The tower and all hot lines are well 
insulated to prevent radiation losses. These factors insure 
a high inlet temperature to the still and the fuel consump- 
tion is close to 2 per cent, even though no air preheaier 
or flue gas recirculation system is used. The operation of 
the stills and towers is practically automatic and can be 
quickly checked by means of centrally located instruments. 
The important temperatures are recorded, while those re- 
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quiring less attention may be determined by indicating in- 
struments with multipcint switches. It will be observed 
from the photographs of this installation that it is neat 
and compact. There is a freedom from the usual maze 
of structure steel and lines. Small auxiliary exchangers, 
condensers, and coolers are entirely absent and the only 
pumps are the main charging pumps and their standbys. 
The heat content of the oil leaving the still has been effi- 
ciently used for fractionation and preheating. We believe 
that this installation is comparable to any in existence as 
to initial costs and results obtained, but are continually do- 
ing research work which may lead to greater efficiency. 








Continuous Processing Demands 
Careful Control 


refinery practice during the past 
few years, it is particularly no- 
ticeable that continuous processing of 
every character has very largely re- 
placed former intermittent operations 
and that individual units have increased 
in size and complexity. 
The advent of continuous processing, 
for either distillation or chemical treat- 
necessity for 


RR cinery or the rapid progress in 


ment, has increased the 
careful control of operation, the success 
of which depends on the maintenance 
of an accurate relationship between 
rates, not quantities. Deviation from 
the correct relationship results in in- 
stant losses which cannot be counter- 
acted by subsequent averaging and on 
units of large capacity, which perform a 
number of functions simultaneously, it 
is evident that deviations for even a 
short period of time result in severe 
losses, setting a tangible value on ac- 
curacy of control. 


New design and improvement of 
equipment have made better results pos- 
sible in almost every branch of refin- 
ing but the results obtained will depend 
as much on careful control of modern 
equipment as with former apparatus. 
It will be necessary, therefore, to ser- 
iously consider and develop this phase 
of refinery practice in order to obtain 
the full benefit from the physical im- 
provements in refinery equipment. 


Present refinery equipment is prac- 
tically all manually controlled and for 
the most part its operation is carried 
out as efficiently as can be expected 
considering the character and duties of 
labor employed. The type of operating 
labor usually available is comparative- 
ly unskilled and in any case cannot be 
expected to evince the same interest in 
operations as the members of the staff 
nor to exercise more than moderately 
sound judgment in handling the equip- 
ment. The functions of the operators 
are primarily to manipulate the control, 
to maintain certain given operating con- 
ditions, and their judgment must be 
relied upon to interpret the readings of 
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the instrument and to apply appropriate 
corrections. It is obvious that the 
smoothness of operation and the _ re- 
sults obtained from the equipment are 
largely dependent on the individual op- 
erator and his state of mind, both un- 
certain factors. He is influenced by 
fatigue, weather conditions, personal af- 
fairs and other extraneous’ circum- 
stances, the effect of which is reflected 
in the operation of the equipment in 
spite of supervision. 

It will be evident that correct opera- 
ting conditions can only be apprcxi- 
mated to within the skill and reliability 
of operators and that, since the class 
of labor will remain very much _ the 
same in character, we can only hope to 
better operating conditions of equip- 
ment by eliminating the faults inherent 
to manual control by the use of me- 
chanical devices wherever possible. 
Devices of this character have been 
used to a limited extent but in a broad- 
er sense automatic control, as applied 
to refinery units, presents the aspects 
of a new development. Its adoption 
has been delayed by lack of suitable 
control apparatus and by failures of 
many inadequate devices, which have 
caused a general distrust of mechanical 
control. It is a factor, however, that 
cffers great possibilities for improve- 
ment in refinery operations and will 
eventually become a necessity. 


Automatic controls can never be sub- 
stituted for human intelligence, which 
is necessary as a guiding factor in all 
operations. They can, however, carry 
out mechanical functions required in the 
maintenance of operating conditions 
far more accurately and with greater 
certainty than by human agency. Thus 
it is possible to equip a unit with a 
suitable mechanical device at each point 
of control which, when set, will main- 
tain a constant condition at that point 
until willfully changed. It will then be 
possible to set up the desired operating 
conditions by a single setting at each 
control point with the assurance that 
their relationship will be maintained 


without the necessity of relying on the 
operator’s attention or judgement. Thus 
intelligently determined conditions can 
be maintained mechanically and carried 
on indefinitely. It is even possible in 
some cases, by controlling automatical- 
ly one properly chosen variant in an 
operating unit, to so stabilize the whole 
operation that the effect of complete 
autcmatic control will be simulated in 
the system. 


The use of automatic controls should 
be considered primarily as a means of 
effecting an increase in output of pro- 
duct from the controlled equipment 
and not as a labor saving scheme. It 
would be possible, cf course, to reduce 
the number of operators to some ex- 
tent, since their duties would be less 
exacting, but it is doubtful whether the 
saving in this direction should be made 
since it is of a minor order and in 
view of the hazard which is ever pres- 
ent in the handling of petroleum. 


The application of automatic control 
to refining units will not only enhance 
the performance of the unit, but per- 
mit a more accurate choice of the cor- 
rect operating conditions to be main- 
tained, since the results of the opera- 
tion will be more clcsely related to the 
operating conditions. 


At present, plant operating results 
are compared with average readings of 
the instruments which determine the 
various operating conditions over the 
period of the run. There is hardly 
any way of taking into account the 
fluctuations which occur from time to 
time and the arithmatic average of the 
readings only approximates the true 
conditions existing in the apparatus. 
With mechanical control devices a de- 
viation from average conditions will be 
comparatively small, permitting a truer 
comparison of operation carried out un- 
der relative sets of conditions which 
will lead, with greater ease and accura- 
cy, to the choice of the most desirable. 


The use of instruments in refineries 
has steadily increased and, as in other 
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growing industries, the functions of the 
instruments have progressed from the 
mere indication of momentary condi- 
tions to the recording of past perform- 
ance as well. It is to be expected that 
the next step will involve the adoption 
of control instruments which follow 
logically in the line of development. 
An excellent example of a similar evo- 
lution may be seen in modern power 
plant practice where the development 
has culminated in automatic controls 
which maintain fixed relations between 
the output of steam and all the condi- 
tions required to generate it. It is 
probable, therefore, that in the future 
we may expect to see refinery equip- 
ment controlled in a similar manner 
from central points where the skill of 
special operators may be used to direct- 
ly effect the operation of a large num- 
ber of units and thus permit more in- 
telligent operation and more reliable 
functioning of refinery units. 

The task confronting the refining in- 
dustry at present lies in obtaining suit- 
able control devices which will perform 
the functions required of them. Some 
devices are available but with few ex- 
ceptions their performance cannot be 
called satisfactory and their use is not 
a true criterion of what may be expect- 
ed of mechanical control. 

Makers of instruments and control 
devices, up to the present time, have 
had insufficient knowledge of actual 
operating problems, and operators have 
been unable to analyze the functions 
of their equipment with sufficient ac- 
curacy to permit the construction of 
devices with the characteristics suita- 
ble to the proper performance of their 
duties. This situation has not been 
conducive to the production of suitable 
apparatus but in view of recent devel- 
opments, there seems to be every reason 
to expect the progress in this line to be 
rapid once this condition is overcome. 


The problems involved in the effect- 
ing of a successful automatic control 
are by no means simple and their so- 
lution can be arrived at only through 
knowledge and experience in both re- 
finery practice and instrument design. 
Attending difficulties in work of this 
nature are not always apparent, and un- 
derestimating the importance of this de- 
tail has been the cause of many failures. 


Thus, although it is a simple matter 
to construct a device to open or close 
a valve in accordance with some change 
of conditions, the success of the device, 
as an automatic control, does not ne- 
cessarily lie in the fact that the valve 
moves in the correct direction, but is 
mainly dependent on the manner in 
which it acts to produce a desired re- 
sult in the system it controls. 


It is obviously not within the scope 
of this paper to enter into a general 
discussion of the details of automatic 
control since this is a very large field. 
It may be of interest, however, as an 
illustration of the problems involved, 
to briefly discuss one feature of control, 


viz, the application of the control of 
temperature in tube heaters and of 
some of the characteristics of a suc- 
cessful device developed for this pur- 
pose. 

Tube heaters are generally used in 
connection with either fractionating 
equipment or, in the case of cracking 
units, to heat the oil to the desired 


. temperature before discharging it into 


the reaction zone, It has generally 
been found desirable to maintain the 
flow of oil substantially constant and 
vary the fuel to maintain the desired 
outlet temperature. Assuming a suita- 
ble pyrometer couple placed in the out- 
let line and a galvanometer to measure 
the temperature at that point, it is pos- 
sible to effect a movement of the fuel 
valve in accordance with changes in 
temperature by providing a relay of 
suitable power, actuated by the galvan- 
ometer, to operate a valve mechanism. 


Assuming that the flow of fuel is con- 
trolled by a motor-operated valve, 
which may be opened or closed in ac- 
cordance with the direction of the cur- 
rent with which it is energized, and 
that the temperature for some reason 
has increased, the following action will 
take place. The galvanometer will 
swing in such manner that a contact is 
made on the high side of the instru- 
ment and will actuate the necessary in- 
termediate mechanism to start closing 
the valve. An appreciable interval will 
elapse before the effect of the reduction 
of fuel is evidenced by the drop in tem- 
perature of the oil at the outlet. The 
valve will continue to close during this 
interval and stop closing only when the 
temperature has returned to the correct 
point. It will be evident that as the 
temperature begins to rise the valve be- 
gins to close. It is still closing when 
the temperature has reached its maxi- 
mum deviation and continues to close 
during tle falling of the temperature 
back to normal. 

It is probable that sufficient decrease 
in fuel has already been effected when 
the temperature rise has been checked 
but in any case the subsequent closing 
of the valve from this point until the 
temperature has crossed the normal lev- 
el will cut too great amount of fuel for 
the correction. The resulting effect is 
that the temperature is still dropping as 
it arrives at the normal level and con- 
tinues to do so, causing the galvano- 
meter to make corrections on the low 
side. The action of the system then is 
virtually the same, namely that the 
valve will open to a point where the 
lowest temperature is reached and con- 
tinue to open until the temperature re- 
turns to normal, causing a swing be- 
yond the normal level. This cycle, or 
hunting effect, will repeat continually 
and is inherent to this method of tem- 
perature control as applied to tube 
heaters, although it may operate sat- 
isfactorily when applied to apparatus in 
other fields. The effect of hunting is 
undesirable in distillation or cracking 
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and the results obtained with this type 
of control are not as good as with or- 
dinary manual operation. 


There are other methods of control 
which have been tried, such as the use 
of an electrically-operated valve on a 
by-pass where slightly less fuel than 
required is passed through the main line 
and, as the temperature drops to a cer- 
tain point, the by-pass valve is opened 
admitting an excess of fuel. It is ob- 
vious that this system will cause the 
temperature to fluctuate between two 
limits which gives a similar effect of 
hunting and is also undesirable in the 
operation of tube heaters. 


One of the chief requisites of a tem- 
perature control for tubular heaters is 
that it shall be able to balance the fuel 
requirements to the duties of the still 
and to maintain the temperature with- 
out hunting. It is not possible of 
course to eliminate fluctuations in tem- 
perature entirely since there are extra- 
neous circumstances which cause oc- 
casional momentary changes so rapidly 
that if they were corrected instantly by 
modifying the fuel in the furnace the 
shock to the heating surface and the 
structure would be detrimental. It is 
possible however to damp-out these 
fluctuations and rapidly bring the tem- 
perature back to a normal position 
where it will be balanced and remain 
practically constant for long periods of 
time. This has been accomplished by 
devising an apparatus which will simu- 
late skillful hand control. If the ac- 
tion of a skillful fireman be analyzed 
it will be noted that as he observes a 
deviation in temperature, such as a sud- 
den rise, he will make a substantial cur 
in the fuel and as the temperature rise 
is checked, he will decrease this cor- 
rection in such manner that as the 
temperature returns to normal, the cor- 
rection will be gradually cut down to 
the correct amount. In this manner, 
as the temperature approaches normal 
it has no tendency to over-shoot its cor- 
rect level and gradually the fireman 
can balance the correct fuel for a given 
duty and damp-out the fluctuations in 
the system. Virtually this effect is ob- 
tained by a system developed over the 
past few years and now in use by the 
Texas Company to control the temper- 
ature of Holmes Manley Cracking Un- 
its. 

Briefly the system comprises a:device 
which effects electrical contacts of in- 
creasing duration as the galvanometer, 
temperature, departs 

temperature 
of increasing 


indicating the 
from the predetermined 
level. These contacts 

length actuate a valve mechanism to 
cause momentary corrections for the 
length of time of the contacts, in such 
a manner that if the deviation of tem- 
perature is great, long contacts will be 
made and the fuel will be increased or 
reduced in quantity proportionately; 
thus progressively greater corrections 
in fuel are made as the temperature 
departs from the correct level and as it 
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returns to this level these corrections 
gradually disappear. It will be seen 
that this effect will tend to damp fluc- 
tuations and to gradually balance the 
still at the correct temperature. 


This type of control, in order to be 
effective, must operate on an approxi- 
mately balanced system, that is to say, 
the fuel must be approximately balanc- 
ed to the requirements of the still be- 
fore these disappearing corrections are 
superimposed. The approximately cor- 
rect amount of fuel is arrived at me- 
chanically summing up the number and 
extent of the corrections on either the 
high or low side and this sum mechan- 
ically changes the main setting in the 
valve at intervals so that the point of 
departure is modified until the plus and 
minus corrections are about equal at the 
mid-point of the correction. For in- 
stance, if the mechanism were practi- 
cally entirely closed there would be in- 
sufficient fuel to carry out the opera- 
tion. The contacts would then be made 
on the low side and temporary correc- 
tions would be made to admit fuel. 
These corrections would be constantly 
on the low side and the addition of 
these would gradually affect the main 
setting of the valve to open it. This 
action would continue until the proper 
temperature was reached. The tempo- 
rary corrections would then swing to 
the other side instantly and the open- 
ing of the valve would be checked. The 
position of the main setting might then 
be modified from time to time until the 
same number of corrections were made 
on the high side as on the low side. 


The effect of this control system is 
unusual in that it is practically dead 
heat and the effect of carrying temper- 
ature for long periods of time at very 
closely the same level is, to say the 
least, unusual. In the case of a crack- 
ing unit, after a period of three or four 
hours of maintaining the temperature 
practically at the desired point the 
whole operation becomes smoother. 
The rate of cracking reaction and dis- 
tillation becomes more constant, the 
tower reflux required becomes more 
constant, and the rate through the cir- 
culation system also becomes more con- 


stant both in temperature and quan- 
tity. The resulting effect is that the 
back pressure on the feed becomes 


practically constant, which in turn sta- 
bilizes the rate of feed. Thus, although 
only one automatic control is used on 
the still, the whole operation is stabil- 
ized and requires practically no adjust- 
ment. 

It will be obvious that this effect 
tends to increase the yield and unifor- 
mity of the products, in addition to 
which a saving is effected in fuel and 
in the maintenance of the heating sur- 
faces due to more uniform operating 
conditions. The benefit derived from 
the increase in yield and capacity, how- 
ever, is by far the most important and 
warrants a far greater expenditure than 
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required to install the control appara- 
tus. The balancing or stabilizing ef- 
fect of a temperature control on such 
an operation is not possible with a sys- 
tem which hunts even though the limits 
of hunting are comparatively small and 
it is probable that tests which have 
been made with unsuitable temperature 
controls have led to misconception of 
its value. 

The system in question provides for 
a number of other features besides ac- 
curacy, which is essential to such a con- 
trol device. For instance, in the case 
of accidents, the control of the still can 
be effected by hand without discon- 
necting the fuel valve. Stops are pro- 
vided for maximum and minimum fuel 
and, one of the most important features, 
the corrections in fuel are always made 
at a given rate to minimize the shock 
on the furnace structure and the heat- 
The fuel valve in the sys- 
tem automatically compensates _ for 
changes in pressure in the fuel line 
which often cause fluctuation for which 
the still itself is not responsible. Thus 
the temperature-controlling device is 
required only to operate to effect cor- 
rections due to changes in still condi- 
tions, thus relieving it of considerable 


ing surfaces. 


burden. 

The _ characteristics of 
were developed by full 
ments and have subsequently been ful- 
ly proven by commercial operation. Its 
success warrants the belief that suita- 
ble automatic controls are a necessary 
adjunct to refinery equipment, not only 
for distillation but for chemical treat- 
ment, and that material savings can be 
effected by their use. 


this 
scale experi- 


system 


The experience gained during the 
course of this development clearly in- 
dicates the necessity of designing the 
control installations as a whole and of 
taking into account the individual fea- 
tures of the equipment to be controlled. 
In work of this nature, therefore, sub- 
stantial allowances should be made to 
provide for engineering study in addi- 
tion to the cost of the apparatus and a 
realization for the necessity for this 
procedure will eliminate many discour- 
aging failures resulting from haphazard 
use of individual devices. 

It is hoped that this paper may serve 
to emphasize the value of automatic 
control in refining, to stimulate inter- 
est in this field, also that it may bring 
about an appreciation of the magnitude 
of the problems involved in this art and 
and the type of development required 
to produce successful results. 





Tulsa, Oklahoma.—The new natural 
gasoline plant of the Independent Oil 
& Gas Company in the Seminole City 
pool is now operating. It is making 
an average of 16,000 gallons daily and 
has run as high as 20,000 gallons daily. 
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Skelly Starts Work on 
Panhandle Plant 


Tulsa—Work has been started by 
the Skelly Oil Company on the con- 
struction of a natural gasoline plant 
in the Panhandle field of Texas that 
will have a capacity of at least 50,000,- 
000 feet of gas daily. The plant is lo- 
cated in Section 88, Block 4, Carson 
County, in about the center of the 13,- 
000 acre Shaffer ranch, all of which is 
under lease to Skelly. 

The new plant is to be a five unit, 
320 horse-power Snow engine compres- 
sor type. Its initial gas capacity will 
be 20,000,000 cubic feet, with a two- 
unit oil absorption plant having capac- 
ities of 10,000 gallons each. An auxil- 
power plant, 500 horse- 
power, will be installed. The latest de- 
sign of gasoline treating installation 
will be included. Storage for nearly a 
quarter million. gallons is being erected. 


iary electric 


In addition to the above, several 
units cf charcoal absorption plants are 
contemplated. The first of these is 
being installed, having a capacity of 
10,000,000 cubic feet daily. This unit 
is a semi-portable type of charcoal 
plant designed and perfected by Skel- 
ly’s engineering department. 


This company’s natural gasoline pro- 
duction is now in excess of 150,000 gal- 
lons daily, net, about one-third of 
which is manufactured in the Pan- 
handle area. 


Will 


Gasoline Plant 


Re-Run Gas 


Long Beach, Calif. — The Cienga 
Corporation, Huntington Beach, Cali- 
fornia, has contracted with J. A. Camp- 
bell, manufacturer and inventor of “Oil 
Froth” natural gasoline plants, for the 
erection of a Campbell plant at Hunt- 
ington Beach. This plant will operate 
on gas from the lines of the Southern 
Counties Gas Company, which has 
once been through other gasoline 
plants. The installation will, therefore, 
be operating on re-run gas, at a pres- 
sure of 250 pounds in the system. It 
is expected that the production of gas- 
oline will be around 10,000 gallons 
daily. 
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Empire Installing Four 
Dubbs Units 


Tulsa, Okla—The Empire Refineries, 
Inc., has just placed an order with the 
Universal Oil Products Company for 
the immediate delivery and installation 
of four 1500 barrel capacity Dubbs 
cracking units. Two of these units are 
to be installed at the Ponca City re- 


finery. Two more will be constructed 
at the Empire’s Gainesville, Texas, 
plant. Total capacity for the four units 


is 6000 barrels daily. 
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Economic Aspect of Desulphurization 
In Refining Cracked Motor Fuels 


By JACQUE C. MORRELL and GUSTAV EGLOFF 


Universal Oil Products Company 


Read before meeting of the American Institute of Mining and 


Metallurgical Engineers, New 


HE economic consequences of 
present-day motor fuel specifica- 
tions in respect to the maximum 
permissible sulphur content requirement 
is causing great concern among refiners 
of crude oils containing high percentages 
of sulphur. The refining of a cracked 
distillate from a high sulphur crude with 
sulphuric acid to produce a gasoline con- 
taining the specified 0.1 per cent of sul- 
phur causes losses exceeding 20 per cent 
of the total volume of the gasoline and a 
depreciation in anti-knock quality exceed- 
ing 25 per cent. To meet the specifica- 
tion, it is estimated that approximately 
$50,000,000 would be lost needlessly this 
year on this one refining factor alone. 
Before the extensive application of 
cracking to the heavy crude oils and resi- 
dues, the situation was not a grave one 
because the loss sustained in the sulphu- 
ric-acid refining of the cracked distillates 
to desulphurize same, while large, was not 
of the tremendous proportions which it is 
now assuming. The reasons for this are 
two-fold. The distillate cracking stocks, 
while in some cases containing high per- 
centages of sulphur and _ producing 
cracked distillates also relatively high in 
sulphur content, do not contain as much 
sulphur as the. corresponding heavy 
crudes and residual oils. Also, as a gen- 
eral rule, the types of sulphur compounds 


present in the cracked distillates from 
these distillate charging stocks, such as 
gas oils, are apparently more readily re- 
active and soluble in sulphuric acid, hence 
requiring smaller quantities of the latter 
reagents to eliminate them, with conse- 
quent smaller treating losses. 


California Situation 

Furthermore, it was not necessary to 
desulphurize these cracked motor fuels to 
the specification requirement of 0.1 per 
cent, because the relative proportion of 
straight-run gasoline and low-sulphur 
content cracked gasoline for blending was 
great as compared to the high-sulphur 
content cracked gasoline, while in the 
near future the reverse situation will 
exist. 

The program for the cracking of heavy 
oils alone in California will amount to 
over 100,000 barrels per day, involving 
an average daily production of 50,000 
barrels of cracked gasoline. In order to 
desulphurize this gasoline to the specifica- 
tion requirement of 0.1 per cent, an esti- 
mated average of 30 pounds of sulphuric 
acid per barrel of distillate will be re- 
quired, while to refine to the specifica- 
tion of 0.2 per cent, an estimated amount 
of 15 to 20 pounds of acid will be re- 
quired. The gasoline resulting from the 
latter treatment may be blended with 
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straight-run gasoline to meet the specifi- 
cation, but it is believed that the higher 
acid figure must be resorted to. 

Considering an average of 30 pounds 
of acid in order to desulphurize the 50,- 
000 barrels of gasoline, there would be 
entailed a loss of approximately 10 per 
cent of motor fuel above that required to 
produce a_water-white, negative-corro- 
sion, stable gasoline of good odor and 
doctor sweet, if desired. This is equiva- 
lent to 5000 barrels of gasoline per day 
and entails a loss of approximately $8,- 
000,000 per year from this one source 
alone. 

In addition to this loss, there will be 
suffered upon the same basis a reduction 
of the anti-knock qualities of the cracked 
gasoline to approximately 17 per cent of 
that resulting from correct refining. This 
amounts to approximately $9,000,000 if 
the necessary quantity of benzol were 
added to bring the treated gasoline back 
to the original anti-knock quality. 

The sulphuric acid consumption would 
be cut approximately two-thirds by in- 
creasing the sulphur specification to 0.3 
per cent, producing thereby a refined mo- 
tor fuel as regards color, odor and sta- 
bility. In round numbers for the above 
mentioned 50,000 barrels of motor fuel, 
a saving of 750 tons of sulphuric acid 
per day would be effected if the 0.3 per 
cent sulphur specification were accepted, 
which would amount to over $5,000,000 
per year. 

The above is an analysis of this situa- 
tion for the State of California alone, 
based upon the present cracking program. 

It is estimated that if all the gasoline 
from the cracking of high sulphur oils in 
the United States were reduced to the 
0.1 per cent sulphur specification, the 
total cost would be in excess of $50,000,- 
000 per year above that necessary to pro- 
duce a useful motor fuel. 


Economic Losses 


It is the purpose of this paper to pre- 
sent the facts connected with the refin- 
ing of cracked motor fuels from high- 
sulphur charging stock, and to show the 
high economic losses which result unnec- 
essarily from the attempt to meet an ar- 
bitrary specification. It is hoped that 
this contribution will have some effect in 
directing general attention to the ques- 
tion of motor fuel specifications, such as 
sulphur content, with a view towards fix- 
ing proper limits by definite experimen- 
tation, so as to avoid unnecessary waste 
of the nation’s wealth, and to aid in the 


MARCH, 1927 





; 
i 
t 
| 





— 





MARCH, 1982 A Gulf Publishing Company Publication 79 





The Ideal Anti-Knock 
Motor Fuel 


> 


Cracked gasoline refined with acid is known not to be 
as good anti-knock motor fuel as the unrefined product. 
On the other hand the unrefined product while superior 
in anti-knock value, is inferior from the standpoint of 
gumming and carbonization. The ideal motor fuel, i. e., 
one that possesses the full anti-knock value and yet does 
not cause gum and carbonization trouble, is produced by 


Vapor Phase Refining. 


THE GRAY PROCESSES CORPORATION 
961 FRELINGHUYSEN AVENUE 


NEWARK, N. J. 
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general program of conservation and ef- 
ficiency, towards which the present era 
is contributing so greatly. 


Refining Methods 

Cracked distillates containing appre- 
ciable amounts of sulphur compounds 
may be treated to yield finished commer- 
cial gasoline by the use of sulphuric acid, 
caustic soda, litharge dissolved in caustic 
soda solution (termed sodium plumbite), 
and water. The order of application of 
these reagents depends upon the charac- 
teristics of the cracked distillate. 

Where hydrogen sulphide and mercap- 
tans are present in relatively high per- 
centages, it is desirable first to water 
wash, and then treat with caustic soda 
to remove the hydrogen sulphide or to 
follow the water. wash by a treatment 
with sodium plumbite to remove or con- 
vert the mercaptans. This preliminary 
treatment is followed by one with sul- 
phuric acid, and after drawing the sludge 
produced by the acid treatment, washing 
with water. The washed distillate is 
finally neutralized with caustic soda or 
sodium plumbite. The steps following the 
preliminary water and alkali wash con- 
stitute a complete treatment with certain 
classes of distillate. 

The chemically treated distillate is 
then subjected to distillation in the pres- 
ence of steam. The distilled product 
may be used as such, or washed with a 
small percentage of dilute alkali. 


Quantities of Reagents Used 

The quantities of the reagents used, es- 
pecially the acid, vary widely, depending 
upon the types of cracked distillates. For 
example, in refining to meet ordinary 
specifications such as a water-white gaso- 
line, negative corrosion (and if desired, 
doctor sweet) the acid consumption va- 
ries from two pounds per barrel to eight 
pounds per barrel of oil. The average 





Engineering Chem- 


_ *Journal Industrial and 
astry, 18; p. 733 (1926). 


amount of caustic soda used per barrel 
of cracked distillate is 0.5 of a pound. 
The average amount of litharge used per 
barrel of oil treated is 0.05 of a pound. 

For special cases in large producing 
areas, as in California, Mexico, and dis- 
tricts in Wyoming, Texas, Arkansas, 
Montana, Ohio, Illinois and Indiana, the 
sulphuric acid consumption to. refine and 
desulphurize the cracked distillates to 
produce gasoline meeting the convention- 
al sulphur specification of 0.1 per cent 
will range from 15 to 30 pounds per bar- 
rel. For a relatively large percentage of 
this production from these regions an 
acid consumption exceeding 40 pounds 
per barrel would be necessary to refine 
the cracked distillate to the conventional 
sulphur specification. 

There are some cracked distillate types 
relatively high in sulphur which do not 
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require nearly so much acid to reduce 
the sulphur content. Further, a few Cal- 
ifornia types are relatively low in sulphur 
content and require less than 10 pounds 
of acid per barrel to bring them to the 
conventional sulphur specification. 

While some progress has been made in 
desulphurizing by other means than sul- 
phuric acid treatment, very little can be 
shown for the 40 years of research in 
this direction. Sulphuric acid, because of 
its reactivity and solution effects upon the 
various organic sulphur derivatives, such 
as the mercaptans, sulphides, disulphides, 
and thiophenes, still remains the most 
generally used reagent. 

It is important here to make a dis- 
tinction between sweetening and desul- 
phurizing. A distillate may be sweet and 
contain a large percentage of sulphur, 
while on the other hand, the sulphur 
content may be negligible and the oil may 
be sour. The latter is due to the very 
small percentage of hydrogen sulphide or 
mercaptans necessary to render the oil 
sour. 


Method 


For a distillate requiring in excess of 
40 pounds of acid per barrel to desul- 
phurize, only the usual quantity of acid 
necessary to refine to color (about eight 
pounds per barrel) is required to give a 
doctor sweet product, when the plumbite 
treatment accompanies the acid treatment. 

As an example of the treatment best 
applicable to California cracked distil- 
late types, the following is presented:* 

(a) Apply preliminary water wash. 
Treat with plumbite solution, prefer- 
ably stronger than 20 degrees Be.; set- 
tle and drawn sludge. 

(b) Short water wash, simply show- 
ering if suspension is present, draw off 
as much water as possible before pro- 
ceeding to next step. 

(c) Agitate for about five minutes 
with a small quantity of sulphuric acid 
(about one pound per barrel of distil- 
late) and drawn sludge after settling. 
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OIL TESTING 


Complete Stocks of Instruments Complying With 
Specifications of the A.S.T.M. and A.P.I. 























Complete stocks of Laboratory Apparatus, Pyrex Glassware, Reagent 
Chemicals, Power Plant Specialties—Immediate shipments at current 


prices 


Heavy Chemicals 


GREENE BROTHERS 


WICHITA FALLS, TEXAS DALLAS, TEXAS 
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Apply main sulphuric acid treat- 
Draw sludge. 


(d) 
ment. 
(e) 
(f) 
(about 10 


Short water wash. 

Agitate with plumbite solution 
degrees to 16 degrees 
Baume). Remove used plumbite. (lf 
a “doctor sweet” product is not re- 
quired, a plain sodium hydroxide solu- 
tion may be substituted here for the 
plumbite solution with good results for 
some types of oil.) 

(g) Water wash. (This 
be omitted in many cases.) 

(h) Distill in the presence of steam, 
avoiding film superheating in firing the 
still. 

(i) If the gasoline comes over sour 
positive to the doctor test, treat with 
the dilute solution of sodium 
hydroxide, which will sweeten it. If 
dilute caustic will not sweeten the gas- 
oline distillate, a dilute plumbite solu- 
tion will serve this purpose, without 
the use of sulphur. A final water wash 
is desirable here. 


step may 


most 


Experimental Results 

Losses in the refining of cracked dis- 
tillates are due to reduction in volume 
owing to solubility of certain compo- 
nents in the sulphuric acid; increase in 
boiling range of the gasoiine 
nent by conversion of some of the gas- 
cline fraction into the gas oil (referred 
to as polymerization), and vapor loss 
on redistillation of the treated distil- 
late. 

The following table sums up a series 
of experiments, the purpose of which 
was to show the refining loss as a func- 
tion of the reduction in sulphur con- 
tent of the recovered gasoline by the 
sulphuric acid treatmem ot a cracked 
distillate from one type of California 
fuel oil. 

In the accompanying table, the percent- 
age of gasoline recovered after treatment 
quantities of acid is 
bottoms or 
distillation 


compo- 


varying 
shown, the percentage of 
gas oil recovered and the 
loss corresponding to this recovery are 
included. The solution loss resulting 
from the sulphuric acid treatment of 
the cracked distillate is also shown in 
the table. The last column shows the 
percentage of gasoline loss based on 
the gasoline recovered as related to the 
amount of acid used to treat the distil- 
late. The percentage of sulphur in the 
recovered gasoline as a function of the 
quantity of acid used is also shown in 
Table I. Graphs Nos. 1 and 2 bring 
out these relationships somewhat more 


with 


clearly. 
Discusssion of Results 


The results show that for this par- 


API 

Gr 

Dist. 
as er reer en Cena ee 53.0 
20 Ib. H,SO, Split Plumbite 52.0 
20 Ib. H.SO, Splite Plumbite ......... 50.7 
30 Ib. H,SO, Split Plumbite ............ 50.2 
SO Te. BEBO, Get PRR «occ cccccccs 49.3 


Pressure 


*— Blanks—untreated 


.cent. 


ticular type of cracked distillate from 
California charging stock, which repre- 
sents a refractory type of pressure dis- 
tilate so far as sulphur removal is con- 
cerned, even 40 pounds of sulphuric 
acid per barrel will not reduce the sul- 
phur content of the recovered gasoline 
below 0.19 per cent, and that the loss 
of gasoline is approximately 19 per 
To reduce the sulphur content to 
0.3 per cent, the loss is less than 8 per 
cent. 

A series of experiments were made in 
order to determine the effect of the 
treatment of cracked distillate with in- 
creasing quantities of sulphuric acid 
upon the anti-knock properties of the 
gasoline product. 

The tests were carried out in a single 
cylinder Delco motor with water 
cooled head modified according to the 
arrangement to be published soon by 
Faragher & Hubner. 

The gasoline samples were matched 
directly with a Pennsylvania straight- 
run gasoline containing the proportion 
gave an equivalent 


of benzol, which 








knock intensity under pre-determined 
conditions. 

The results of these tests are 
summed up in Table II and Graph 
No. 3. 

TABLE II 

r ia i 

D -<= t 
~ v eo: 
x . vw es 
= Vv x = C= 
Ss Sue 2 caG 
buss res aia 

= 3 oe 

ra > ee “9 
a a ee 
os Ent at 
a a 6@ *% ‘ 
SESS - = 
<- ® 2 
Pe ee eae 47% PRS 
8 Pounds Acid 45% 4.2 
20 Pounds Acid 42% 10.6 
30 Pounds Acid 37% 21.2 
40 Pounds Acid 35% 25.5 


Discussion of Table II 
The above table shows that a 25.5 
per cent loss in anti-knock quality of 
the untreated gasoline is suffered where 
the distillate is treated with 40 pounds 
of sulphuric acid, and that even with 
one-half this quantity of acid, a sub- 


stantial loss of 10.6 per cent of the 
original benzol equivalent results. 
Table III includes a series of tests 


to determine the sulphur content of 
gasolines from various regional types 
of cracked distillates when the latter 
are treated with the amount of sulphur- 
ic acid necessary to produce a water- 
white, stable, negative-corrosion, and 
coctor sweet product. 


Discussion of Table III 
Inspection of the group of the Cali- 
fornia types shows that the amount of 
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acid necessary to make a product meet- 
ing all other present specification re- 
quirements is not nearly sufficient to 
reduce the sulphur content to the pres- 
ent requirement. On the other hand, 
with this amcunt of acid, the sulphur 
content would fall within the suggested 
0.3 per cent limit. 

The table shows that 
distillates from high suiphur oils of 
other regions, such as Wyoming, Ar- 
kansas, Mexico and Venezuela (the lat- 
ter two now imported in large quanti- 
ties) when treated with acid results in 
a greater reduction in the sulphur con- 
tent of the gasoline than the California 
typcs. This proves that scme types of 
sulphur compounds are more readily 
removed by sulphuric acid. From this 
point down, the increased acid require- 
ment is proportionately larger than the 
reduction in sulphur. Hence, the 0.3 
per cent sulphur recommendation will 
effect a great saving here also. 


also cracked 


Using the usual quantities of acid in 
refining the Mid-Continent and Texas 
types cf oils shown here, reduces the 
sulphur content to meet the present 
specification. 


Mechanism of Corrosion of Motors 

It is generally accepted that corro- 
sion of motor parts such as the crank- 
case element and lubricating oil circu- 
lating system, which can be traced to 
the motor fuel, is due to sulphurous 
and sulphuric acid formed respectively 
from the sulphur dioxide and sulphur 
trioxide, which result from the oxida- 
tion of the sulphur compounds present 
The moisture pres- 
combustion, 
dioxide 


in the motor fuel. 
ent in the products of 
combining with the sulphur 
and trioxide, is the cause of the forma- 
tion of the corrosive acids mentioned. 
This is the principal explanation of en- 
gine corrosion and is a rational one. 

Gasolines containing over 0.2 
cent sulphur have been marketed for 
several years under conditions subject 
to observation with no complaints from 
the users as to corrosion. 

it has been common practice for 
years to operate Diesel engines with 
heavy distillates containing over 1.0 per 


per 


cent of sulphur without in general ob- 
serving any corrosion. 
Tests conducted over periods of 


months upon cracked gasolines of Cali- 
fornia origin containing 0.4 per cent of 
sulphur have shown no signs of corro- 
sion in the various parts of the motor. 
Hence, it is reasonable to conclude that 
any sulphur content in the gasoline be- 
low this amount is not harmful to the 


% Gaso- 
line 

PRESSURE DIST. Loss 

BOTTOMS % SULPHUR Based 

% GASOLINE RECOVERED GAS OIL on Gas- 

NEP % Selu- Treated oline 
Gaso- % Dist. API IBP EP API IBP EP tion Gaso- Press. Recov- 

line Botts. Loss Gr. ~~ A “7 "> 7F: Loss line Dist. ered 
85.8 8.2 6.0 51.8 115 438 31.4 448 576 a 0.88* 0.85* 0.0 
84.2 10.8 5.0 53.6 126 435 $42 634 0.89 0.61 0.71 2.9 
82.6 13.2 4.2 53.4 127 436 29.6 452 651 4.40 0.32 0.68 7.9 
78.8 16.4 4.8 53.9 125 436 30.1 443 658 6.89 0.24 0.65 14.4 
76.2 19.4 4.4 53.7 127 435 444 677 8.90 0.19 0.65 19.1 


Distillate and Gasoline 
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Western 
Counter Shafts 


USED BY the Empire, 
Phillips, Marland, Mag- 
nolia and other large pro- 
ducing companies in elec- 
tric drilling and pumping. 






WESTERN Counter Shafts are extra heavy and unusually 
durable. They are constructed of the highest grade mate- 
rials, and are manufactured under expert supervision. Will 
withstand the severest strains. Carried in stock in all stand- 


ard size pulleys and shafts; with end bearings, if preferred. 
FOR a quarter of a 
century The Westera 
has been specializing 
in steel and structural 


+ 

Western River Clamps oo wtaterce: 
p ly equipped to manu- 
facture and supply 
Smoke Stacks, Special 
Castings, Outlet Caps 
and Dome Covers for 
Tank Cars, Gray Iron 
Castings, Structural 
Steel and Iron, and 
' oe ene ee supply raw material 
sign rage hy aa from warehouse ship- 
o Sn HE Be. ment. Write, wire or 

fll | phone. 








WESTERN RIVER Clamps fit flush and tight with pipe. WRITE 
Are smooth clean castings. They take the strain off the weld FOR 
or coupling and prevent joints from breaking. Prompt ship- CATALOG 





ment on standard sizes for pipe up to 16 inches. 


Western Iron & Foundry Company 


Established in 1902 
Wichita, Kansas 


Manufacturers of 
Rig Irons and Refinery Equipment. 
Sheet and Structural Steel. 


Quotations on Request 
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Table No. III 





% S. in Lbs. Per %@ S. in % S. in 
°* Ts Chg. Bbl. Pressure Finished 
Type of Oil Gr. Stock H,SO, Distallate Gasoline 
TEXAS: : 
CE ccenclavecss ededes cee 36.4 0.295 5 0.10 0.03 
RN GUMES cocscccccccccvscccaves 22.4 0.46 7 0.10 0.05 
ee ee Oe BD oda cckuesensoeies 7.9 0.36 7 0.12 0.04 
Pee CE GEL) oseccccscccess a 1.10 6 0.21 0.08 
Nery rece ee 0 0.21 7 0.10 0.02 
DE, geacecresiccteseces 19.9 2.00 6 0.64 0.25 
CALIFORNIA: 
ONT ON SS Ee ee Te 18.4 0.63 8 0.42 0.19 
mem TGP. COMED csc tcevscevccce 16.6 0.93 8 0.48 0.24 
PEM CRU BALD. ccccccewccsnececeses 9 1.53 7 0.81 0.79 
ELD ccna essicces cocvcce * 0.57 7 0.44 0.18 
Heavy Gas Oil from San Joaquin & 
Southern California Crude ........... 3.2 0.26 6 0.16 0.06 
Light Gas Oil frem San Joaquin and 
Southern California Crude ........... 7 0.22 6 0.11 0.05 
Mixture Signal Hill and Huntington 
DN ET GEE a neds é cG 4 eceebk ead eeee 7 1.38 $* 0.81 0.61 
WYOMING: 
i MR is eben dk nabs on oe menet 4 2.89 0.79 0.39 
DORE US CPM prc cconcscccoses 2 2.78 da 0.92 0.26 
RE SCG Saeed scccecew conss 4 0.23 7 0.11 0.03 
MID-CONTINENT: 
i Oe 6 cndkipeesseeewveeeeas 6 0.72 6 0.37 0.05 
Deeaeeremst Wael OM oncccccccccsccce 5 0.45 5 0.17 0.02 
er ere er or 6 0.68 6 0,23 0.04 
ARKANSAS: 
ST EE RE ee oP 2 3.6 8* 0.78 0.20 
ONE a Weketedsdetonescues 8 0.47 5 0.14 0.03 
MONTANA: 
EE ae ee 0 1.69 7 0.27 0.07 
8 4 5 gt os ie OE | EE ee 8 0.19 5 0.04 0.01 
PENNSYLVANIA (TOP CRUDE) ........ 7 0.12 4 0.03 0.00 
LOUISIANA: 
Bull Bayou (Top Crude) ............... 6 0.61 5 0.10 0.05 
MEXICO: 
DM ss ceduaus cavacseuue ed 4 5.59 io* 1.98 0.75 
ES RR ere re ere eer 0 2.44 6* 1.50 0.51 
VENEUZELA: 
CR ical ike has. White & 6 Dard ae a wdibine 14.5 1.94 10* 1.46 0.55 
*Split Plumbite Treats. 
motor under normal operating condi- value of the gasoline product. ‘This 


tions. 


Prevention of Corrosion of Motor 
Parts 


While the formation of sulphur diox- 
ide and sulphur trioxide cannot be pre- 
vented so long as the motor fuel con- 
tains sulphur, either as such or in com- 
bined form, the formation of the cor- 
responding acids, namely, sulphurous 
and sulphuric acid, may be prevented 
by avoiding the condensation of mois- 
ture. It has been observed by many 
that where climatic conditions do not 


permit the moisture to condense, that 


no corrosion will occur. In_ other 
words, unless water is present, there 
will be no corrosion. Hence, the prob- 
lem is to avoid the condensation cf 


water-vapor and consequently the for- 
mation of acid by the solution of the 
oxides of sulphur in the water. 

One of the 
tions of this prcblem is the use of ven- 
tilating systems for the crankcase, such 
as are now standard equipment on a 
number of motor cars. 


most satisfactory solu- 


These ventilating systems consist of 
blowers (in some cases of the injector 
type) and vacuum devices attached to 
the crankcase. These devices carry off 
the vapors which in condensing on the 
engine parts would cause ccrrosion. 


Conclusion 

To reduce the sulphur content of the 
type of cracked gasoline used in these 
experiments to 0.19 per cent, there was 
a loss of approximately one-fifth of the 
gasoline actually produced by cracking, 
and a reduction of approximately 25 
per cent in the benzol cr anti-knock 


sample of gasoline is representative of 
large producing areas in California. 
For the average cracked product in the 
State, it is estimated that 30 pounds of 
acid would be required. No one would 
consider treating with as much as 30 
pcunds of sulphuric acid with high gas- 
oline loss and a great reduction in the 
quality of the gasoline, unless a definite 
benefit results therefrom. 

To meet the specification of 0.1 per 
cent sulphur, it would be necessary to 
blend these treated cracked products 
with straight-run gasoline. The ever- 
increasing proportion of cracked gaso- 
line to straight-run gasoline bars this 
precedure as a remedy. 

Hence, the real remedy lies not in 
blending, but in changing the sulphur 
specification to approximately 0.3 per 
cent. The tremendous economic waste 
involved in the drastic sulphuric acid 
treatment necessary to reduce the sul- 
phur content to the present specifica- 
tion with regard to loss in volume and 
motor fuel quality of gasoline and acid 
consumpticn, makes readily apparent 
the necessity of fixing proper limits 
upon the sulphur content of gasoline. 


Chemical Pump Shown in 
Bulletin 


proportioning pumps for 
measured quantities of 
regularly, over indefinite pe- 
riods, against pressure or head, are de- 
scribed in detail in a bulletin, No. 45, 
published by Hills-McCanna Company, 
2025 Elston Avenue, Chicago, Illinois. 
Copies will be mailed on request. 


Chemical 
delivering 
liquids, 


MANUFACTURER 
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Erecting Gasoline Plant 
in Jones County, Texas 


3reckenridge, Texas.—The first nat- 
ural gasoline plant for the Noodle 
Creek field, Jones County, is to be 
erected shortly by the Phillips Petro- 
leum Company in the cenier of the 
present proven oil area, and will be 
equipped to handle about three million 
cubic feet of gas daily. The usual type 
of oil absorption plant standardized 
upon by the Phillips Petroleum Com- 
pany will be installed, and a recovery 
of about three gallons of gasoline per 
1000 cubic feet of gas will be realized 
from the plant. A smali gasoline line 
will connect the plant with tank car 
rack at Trent, Texas. 


Newport Beach Refinery 
Totally Destroyed 


Los Angeles.—The refinery of the 
Orange County Refining Company at 
Newport Beach, constructed about a 
year ago by Lloyd Thomas of San 
Fernando and associates, tor the pur- 


pose of manufacturing roofing mate- 
rials and. lubricating oils, was com- 
pletely destroyed by fire during the 


latter part of January. The loss is es- 


timated at $75,000. 





THEODORE C. BANTA 


Theodore C. Banta has joined the Grav- 
er Corporation, as chief engineer of the 
refinery division. Banta has had extensive 
experience with the petroleum industry. 
After being graduated from Cornell Uni- 
versity in 1922, he joined the F. W. Free- 
born Engineering Corporation as valuation 
and appraisal engineer for refineries and 
oil field properties. He was next with the 
Producers and Refiners Corporation, first 
as refinery engineer and later mechanical 
engineer at the West Tulsa plant. His 
connection with Graver began December 


1, 1926. 
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A CORRECTION 


In the February issue of the REFINER AND NATU- 
RAL GASOLINE MAGAZINE there appeared in our 
Advertisement, with display of Filters newly installed at 
the Plant of the Pennzoil Refinery, Oil City, Pa., a state- 
ment that QUAKER STATE OIL was made by the 
PENNZOIL COMPANY. 


That statement is not correct and inadvertently made. 


We are advised that the QUAKER STATE OIL is not 
made by the PENNZOIL COMPANY but is sold exclu- 
sively by the QUAKER STATE OIL REFINING COM- 
PANY under registered trade marks, solely owned by the 
QUAKER STATE OIL REFINING COMPANY, of Oil 
City, Pa. 


On the other hand the PENNZOIL COMPANY, we 
are advised, sell PENNZOIL brand of Lubricating Oil. 


All persons are warned against repetition or circulari- 
zation of the statements inadvertently made in the above 
mentioned Advertisement. 


Regretting this error, with apologies to both Companies 
concerned, we are glad to make this CORRECTION. 


HAMMOND IRON WORKS 


WARREN, PENNA. 
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Corrosion Problem Getting Proper 
Attention from Engineers 


Data presented in. New York shows extent of research undertaken. 
Need for greater activity stressed 


HE keynote of the session devoted 
to the discussion of corrosion in the 
industry at the annual meeting of 
the Petroleum Division of the American 
Institute of Mining and Metallurgical En- 
gineers, was the emphasis placed upon the 
necessity for the most intimate coopera- 


tion and coordinaion of effort between 
technical men in the various 
fields. 


An invitation from the Ameri- 
can Petroleum Institute asking 
that the American Institute of 
Mining and Metallurgical En- 
gineers cooperate with that body 
in the solution of corrosion prob- 
lems, was accepted by resolution 
at this meeting with the added 
suggestion that other societies 
also be invited to join in this 
work. 

The Corrosion Symposium oc- 
cupied all day of February 17 
and the sessions were partici- 
pated in by technologists inter- 
ested in petroleum products, 
equipment, production of non- 
corrosive alloys and other metal- 
lurgists. 

Charles H. Osmond presided 
in the absence of F. N. Speller 
who was unable to get to New 
York from California. In this 
connection Chairman Fohs, dur- 
ing the meeting, expressed the 
conviction that it would be advisable to 
have the next meeting take place nearer 
the center of activity of the oil producing 
regions so that more of the men directly 
interested in the work could attend. 


Importance of Corrosion 

F. N. Speller’s. paper on The Import- 
ance of Corrosion was read by title in his 
absence. The important points made by 
this engineer were as follows: 

“In the oil industry, there are evidently 
three general classes of corrosion, relating 
to: (1) Production, (2) Transportation, 
and (3) Refining. 

“(1) Production. Some fields, those of 
California for example, have little cor- 
rosion trouble in the wells. In others this 
is a major problem and should be a strong 
incentive to the development of more re- 
sistant metals at a reasonable cost. E. G. 
Woodruff, consulting geologist, has point- 
ed out that more of the oil of the future 
will probably come from the limestone 


areas rather than from the sands, and oil 
from the former seems to be accompanied 


The discussions at New 


By C. P. HARRIS, Ph. D. 
Special Staff Representative 


by a higher sulphur content. The cor- 
rosive sulphur compounds cause a high 
corrosion rate even in the absence of oxy- 
gen; the sulphur and sulphide of iron de- 
posited upon the metal surface have a 
strong electrolytic and depolarizing influ- 
ence, which accelerates the rate of solu- 
tion of the metal. The high chromium- 


hile corrosion problems have been before the in- 
dustry for sometime, the symposium devoted to 
this subject at the annual meeting of the Petroleum 
Division of the American Institute of Mining and | 
Metallurgical Engineers emphasized the need for an | 
immediate cooperative action toward reducing this ex- 
bensive operating evil. 
It was estimated by some of those engineers who 
have pioneered in the study of corrosion in the Petro- 
leum Industry that this item costs in the neighborhood 
of $500,000,000 a year. 
To reduce the loss from corrosion is the one way | 
that the Industry can effect conservation in terms 
that conservation should be considered by the In- | 
dustry and that is by increasing operating efficiency. | 
York covered the corrosion 
evil in all its phases and in as much as the problem 
is one that requires the closest of co-operation from 
all branches of the industry, the high lights of the 
meeting are given herewith, not only for those items 
pertaining to refining and natural gasoline but for | 
production and transportation as well. 


iron alloys seem best suited to meet this 
condition, but are at present too expensive 
for general use. Corrosion from such 
causes will probably become more pressing 
as time goes on. In the producing depart- 
ments in certain limited areas, corrosion 
trouble is now very serious and threatens 
to limit the operating life of some fields 
unless an economical remedy is found. 
Wells costing $40,000 to drill have been 
lost through corrosion and the production 
in others has been considerably curtailed. 

“(2) Transportation. The actual loss 
to the industry from corrosion at present 
cannot be estimated accurately. The chief 
engineer of the Prairie Pipe Line system 
recently stated that corrosion in under- 
ground pipe lines exacts an annual toll in 
the United States of at least $100,000,000. 
One company in the west reports an an- 
nal expenditure of about $600,000 in com- 
batting pipe line deterioration. 

“(3) Refining. In oil refineries some 
progress has been made towards minim- 
izing corrosion of equipment by chemical 
treatment of the product or by the use of 
more resistant materials, but corrosion is 


still a major problem, as is indicated in 
the recent paper by H. F. Perkins.” 


Corrosion in Presence of Oily 
Substances 
U. R. Evans’ paper on Corrosion in the 
Presence of Oily Substances involved the 
following conclusions : 
“Surveying the subject as a 
— whole, it seems probable that the 
conditions needed to cause seri- 
ous and continued local attack 
upon metals through the redistri- 
bution caused by oil-drops will 
only very occasionally be pro- 
duced in industry. But for that 
very reason the danger is an in- 
sidious one, the occurrence of 
the trouble being exceedingly 
difficult ‘to predict. Quite likely 
some of the cases of “inexpli- 
cable” corrosion, which occur 
from time to time, ought to be 
| attributed to this cause; one can- 
not help wondering whether 
some of the troubles which en- 
| gineers have experienced after 
| using oily boiler-feed water, may 
| not have been due to the effect 
under consideration. 
“The localization of corrosion 
| by inert oil is a matter which 
touches a wider field than the oil 
industry, being of moment to 
every engineer who employs for 
any purpose whatsoever a water liable to 
contain oily substances. For that reason, 
although there is no special cause for 
alarm, it is highly desirable that attention 
should be drawn to the possibility of this 


type of attack. The experiments also 
serve to show that the existence of a 
circle of corrosion around an oil-drop 


does not indicate that the oil necessarily 
contains a corrosive constituent. This 
fact is of special concern to those inter- 
ested in the production of oil, and affords, 
I think, some justification for describing 
the observations on the present occasion.” 


Sulphur in Petroluem 
Dr. A. E. Wood of Mississippi College 
read an interesting paper entitled “Sul- 
Solutions of sulphur 
were 


phur in Petroleum.” 
and various sulphur 
made in known amounts in naphtha as a 
solvent. The effects various desul- 
phurizing agents upon these known solu- 
tions were then studied, as well as the 
corrosive action of the solutions them- 


compounds 


of 
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A Flame-Proof 
Across- The-Line Starting Switch 


The Type ZO Starting 
Switch is rated from 1/6 to 
5 HP at 110 volts and from 
1/6 to 10 HP at 220, 440 and 
550 volts. 





The EC&M Type ZO Starting Switch is rapidly being adopted by 


the oil industry as the standard device for starting small A. C. 


‘a motors, because all contacts are under oil and it eliminates fire haz- 
ard so far as the starting equipment is concerned. 
eas ey ss 
a The Type ZO Switch provides push-button control, overload, 
OIL LEVEL~ TANK a . ° 
phase-failure and no-voltage protection. A vapor-proof push but- 
ton is supplied when specified. 


as 
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The thermal overload device is of the expansion wire type, operat- 
ing at such a low temperature that it never shows color. It can not 
burn out. Its contacts are under oil. This is the only safe over- 
load device to use where explosive vapors are present. 





The Type ZO is the ideal starting switch for use at oil refineries, bulk storage stations and 
other places where a flame-proof, weather-proof, fool-proof starter is required. 


The Type ZO Starting Switch is approved and listed by the Underwriters’ Labcratories of the National 


Board of Fire Underwriters. 


Send for Bulletin 1048 
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selves. He summarized his results in de- 
sulphuri.ation as follows: 

“The results indicate that none of the 
refining agents used were effective with 
all types of sulphur compounds employed. 
Sulphuric acid was the most effective gen- 
eral desulphurizing agent. Sodium plum- 
bite (doctor solution) removed hydrogen 
sulphide and in the presence of elementary 
sulphur converted the mercaptan to the 
corresponding alkyl di-sulphide and is 
consequently an_ effective sweetening 
agent. Silica gel is in general a better de- 
sulphurizing agent than either fuller’s 
earth or aluminum oxide. Sodium hypo- 
chlorite, copper oxide, and aluminum 
chloride were not included in the table. 
Sodium hypochlorite was found to be a 
good sweetening agent as ordinarily used 
in the industry. However, the desulphur- 
izing effect of sodium hypochlorite is de- 
pendent on a number of factors, such as 
the percentage of alkalinity of the hypo- 
chlorite solution, the volume-ratio and in- 
tensity of treatment, and the type and 
molecular weight of the sulphur com- 
pounds present. Copper oxide (Frasch 
process) destroys mercaptans and has 
been effectively used on distillates like 
those from Lima, Ohio, which contained 
appreciable quantities of this particular 
sulphur compound. Aluminum chloride at 
ordinary temperatures forms additional 
compounds with a number of the sulphur 
compounds investigated; but on heating, 
the sulphur compounds are decomposed, 
hydrogen sulphide being one of the prod- 
ucts formed. 

“These results also indicate that hydro- 
gen sulphide and mercaptans are the sul- 
phur compounds that make a distillate 
“sour” to the soduim plumbite or “doctor 
test.” None of the refining agents investi- 
gated are effective in removing elemen- 
tary sulphur. Elementary sulphur is very 
corrosive to the copper-dish or the cop- 
per-strip corrosion tests and its removal 
is necessary where corrosion specifications 
are involved. Elementary sulphur can be 
removed by treatment with a lead mer- 
captide solution and also by treatment 
with a sodium hydroxide solution which 
contains appreciable quantities of sodium 
sulphide.” 


Conclusions 

His conclusions concerning corrosion of 
various sulphur compounds were summar- 
ized thus: 

“1. Mercaptans exhibited the widest 
range of reactivity forming the corres- 
ponding metal mercaptides with cobalt, 
nickel, lead, lead alloys, antimony, copper, 
copper alloys, mercury and silver. These 
mercaptides decompose on moderate heat- 
ing, forming the corresponding metal sul- 
phides and alkyl sulphides. 

“2. Hydrogen sulphide was next in or- 
der of reactivity forming the correspond- 
ing metal sulphides with iron, lead, lead 
alloys, antimony, copper, copper alloys, 
mercury and silver. . 

“3. Elementary sulphur was highly cor- 
rosive to copper, mercury and silver form- 
ing the corresponding metal 
Elementary sulphur was not markedly 


corrosive to any of the other metals in- 
vestigated. 
“4. In the absence of water, alkyl sul- 


sulphides. , 


A. P. |. Committee on 


Corrosion Named 

New York.—President E. W. Clark 
of the American Petroleum Institute 
February 16 announced the appoint- 
ment of a temporary committee named 
to form a policy on corrosion work, 
which is later to be recommended to 
the Institute with suggestions on the 
scope and character of investigation 
necessary to carry on effective work 
against corrosion. 

This committee has further been 
asked by President Clark to recom- 
mend an appropriate form of organ- 
ization and the personnel of a general 
committee on corrosion. He stated 
that it would be necessary for the tem- 
porary committee to study and classify 
the important corrosion problems and 
also to ascertain what steps have been 
taken toward the prevention of corro- 
sion by the various branches of the in- 
dustry. 

The temporary committee 
posed of the following men: 

F. N. Speller, National Tube Com- 
pany, Chairman. 

E. P. Bly, Standard Oil Company of 
California. 

W. G. Heltzel, Sinclair Oil & Gas 
Company. 

F. Ray McGraw, Standard Pipe Line 
Company of Louisiana. 

H. F. Perkins, Gulf Refining Com- 
pany. 

Ralph J. Reed, Union Oil Company 
of California. 

C. R. Weidner, 
Company. 

C. C. Lakin, Standard Oil Company 
of Indiana. 


is com- 


Prairie Pipe Line 


phates and sulphfonic acids were not 
markedly corrosive to any of the metals 
investigated. 

“5. Alkyl disulphides, alkyl sulphides, 
sulphones, sulphoxides, thiophene and car- 
bon disulphide were not markedly cor- 
rosive. 

“6. The presence of water in appreciable 
amounts increased markedly the corrosive 
action of naphtha solutions of mercap- 
tans, hydrogen sulphide, alkyl sulphates, 
and sulphonic acids. The ionization of 
these compounds in water solutions results 
in an increased activity. 

“7. Heat in moderate amounts was 
found to increase the corrosion effects. 

“8. Among the metals investigated, cop- 
per, silver and mercury were most wide- 
ly affected. Chromium and tin were least 
affected.” Ss 


Discussions 

In the discussion of this paper Dr. Read 
stated that different classes of sulphur 
compounds should be considered separate- 
ly. Dr. Egloff said that e&rths do not re- 
move sulphur compounds. He was also 
of the opinion that the effect of nitrogen 
compounds had not been sufficiently con- 
sidered. Such compounds are invariably 
present in petroleum and oxidation of 
only a small amount te nitric acid would 
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have a corrosive effect far greater than a 
great deal more sulphur. It was also re- 
marked in the discussion that sulphur di- 
oxide has a marked effect on removing all 
sulphur compounds except methyl mer- 
captans and the sulphur dioxide excess 
can easily be removed. Dr. Egloff then 
questioned whether dimethyl sulphate was 
present in oils. He stated that the com- 
ponents were unknown and that therefore, 
the laboratory synthetic mixtures do not 
correspond in properties with the natural 
oils. 


Non-Corrosive Ferrous Alloys 


Dr. John A. Mathews, of the Crucible 
Steel Company next read a paper entitled 
“The Non-Corrosive Ferrous Alloys.” He 
divided the non-corrosive steels into two 
classes (1) those that harden by quench- 
ing and (2) those that do not harden by 
quenching. The first group includes only 
the products known as “stainless iron” 
and “stainless steel.” Needless to say, 
both of them are “steels”, but the term 
stainless iron is limited to a product 0.12 
carbon or lower, and usually containing 
from 12.0 to 14.0 per cent chromium. This 
is the commercial stainless iron, even 
though it is sometimes sold under identi- 
fying brand names. 

“As to the specific field of usefulness of 
stainless iron, it may be noted that there 
are many engineering requirements where 
it is desirable .to couple non-corrosive 
features with good mechanical properties. 
This alloy, notwitstanding its very low 
carbon content, responds very well to heat 
treatment, and furthermore, after hard- 
ening it retains its physical properties up 
to relatively high tempering temperatures. 
This gives it valuable properties for use 
up to moderately high operating tempera- 
tures, such as are met in steam-boiler, 
valve or turbine applications. After 
quenching a 0.10 carbon stainless iron 
from 1750 degrees F., it may then be 
tempered up to 950 degrees F., and not 
fall below 


135,000 psi—Yield Point. 

160,000 psi—-Ultimate Strength. 
17.5 per cent—Elongation in 2 in. 
55 per cent—Reduction in Area. 
325 per cent—Brinell. 


Decrease Hardening Capacity 


“With both the iron and the steel, in- 
creasing the chromium content above about 
14.0 per cent causes a decrease in harden- 
ing capacity with some gain in stainless- 
ness under severe cqnditions. Conversely, 
with chromium constant at about 12.0 per 
cent, raising the carbon above 0.40 per 
cent does little good so far as increasing 
initial hardness is concerned, and the 
higher carbons, after tempering at, say, 
1000 degrees F., may be softer than the 
lower carbons for the same degree of 
tempering and decidedly less stainless. If 
greater hardness than normal 0.30 per 
cent carbon yields is necessary, one must 
use a steel in which both carbon and 
chromium are increased. 

“In both stainless iron and steel we fre- 
quently find small additions of silicon, 
nickel, copper, molybdenum, etc., added 
for some specific purpose. The normal 
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STERLING Bupssie Cap 


An Outstanding 
Fractionation and Absorption Device 


























THE new STERLING BUBBLE CAP 
embodies, in simplest mechanical unit, the pre- 
cise construction principles exactingly demanded 
by refinery engineers everywhere. 


These ideal requirements involve: 


Large heat transfer capacity; 

Intimate contact between liquid and vapors; 
Avoidance of entrainment of the liquids; 
Utmost resistance to corrosion, etc. 





High Volumetric Capecity with Exhaustive tests of STERLING BUBBLE CAPS 
Sona oe have determined the form, disposition of sur- 
faces and the size and position of non-adjacent 
orifices; uniform thickness of metal line and 
spacings; to insure best distribution, non-inter- 
locking of bubbles, and efficient contacting. 


Trial installations have shown that consider- 
ably fewer STERLING BUBBLE CAPS are 
required per bubble tower— hence smaller towers 
and less number of decks. Further savings to 
refiners are shown in the longer operation with- 
out shut-down for cleaning, and long life due to 
the STERLING Corrosion-Resisting Cast Iron. 





STERLING BUBBLE Cap. Please wire at our expense and a special 
Pr seg omg an —. representative will gladly wait on you 
cates wnt Winds Gamer with test data and charts. W'e can prove 
Spacing. Weight, 11 pounds. sturdiness, satisfaction and savings! 


AMERICAN RADIATOR (OMPANY 


INDUSTRIAL DIVISION 
40 W. 40th St., New York 816 S. Michigan Ave., Chicago 





STERLING BusBBLE Caps and STERLING OIL SECTIONS are immediately available at 
our plants in Kansas City, Missouri, and Springfield, Ohio 
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products are quite strongly magnetic, fair- 
ly high in electrical resistance, especially 
if quenched, and possessing a co-efficient 
of expansion equal to or slightly less than 
ordinary steel. They may be welded with 
considerable care, as the welding tempera- 
ture produces a very great grain growth 
and the material at the weld has a tend- 
ency to air harden and to become very 
brittle. When ability to harden and to 


obtain high physical properties are desir-_ 


able, our choice is practically limited to 
stainless iron and stainless steel. The un- 
hardenable, non-corrosive steels consist of 
alloys of nickel, steel and chromium, the 
latter above 14 per cent. 

“As was intimated under the section on 
hardenable steels, the chromium steels 
lose this property as the chromium in- 
creases, and from about 16 to 30 per cent. 
chromium with low carbon, we have a 
series of very resistant alloys, soft and 
ductile, but weak in shock resistance. 
They fill a very useful field, when neither 
great strength nor hardness is necessary 
and where great resistance to nitric acid 
and many chemicals is needed. These al- 
loys also may contain small additions of 
silicon or copper. 


Unhardenable Alloys 

“The most interesting members of the 
unhardenable alloys are those containing 
sufficient of both chromium and nickel to 
become naturally austenitic. E. C. Bain’s 
excellent paper at this meeting will show 
just what those bounds of composition 
are. These steels were studied exhaust- 
ively by Dr. Fry and his associates at 
Krupps. The addition of notable amounts 
of silicon, usually from 2 to 3 per cent, 
was found by the investigations of C. M. 
Johnson, of the Crucible Steel Company 
to bring about a considerable improve- 
ment as regards many conditions of cor- 
rosion and resistance to high temperatures 
and scaling. The good qualities of both 
the chromium and the nickel alloys are 
preserved in the austenitic chromium- 
nickel alloys and the silicon addition still 
further enhances them, and improves the 
welding qualities as well as resistance to 
scaling and some kinds of corrosion. They 
are so resistant to so many things and 
conditions that we have given them the 
name “Rezistal”. For “he most part they 
are totally non-magnetic; their electrical 
resistance is b‘zh; to oxygen and hydro- 
gen sulphid= at 900 degrees F., for many 
hours they are perfectly resistant; some 
of them form no detachable scale in an 
oxidizing atmosphere above 2000 degrees 
F. One of the leading chemical firms re- 
ports that 25 per cent nitric acid at 125 
degrees F., attacks them at a rate which 
would require 1000 years to consume a 
one-inch plate, while with sulphuric acid 
of 80 per cent and upward they might last 
only one-fourth as long.” 


Cooperation Required 


Dr. Mathews in conclusion said: 

“It will take the closest cooperation be- 
tween industry and the steel makers, if we 
are to avoid costly experiments and mis- 
takes, due to misapplication and a lack of 
complete understanding of the problem. 
Some of us have been studying these fas- 
ciriating alloys intensively for years and 


the more one has studied them the more 
one realizes what still remains to be done. 

The corrosion problems of the giant pe- 
troleum industry are not incapable of so- 
lution, I am sure, but the more you will 
tell us about your troubles and the more 
carefully and accurately you present them, 
the sooner will solutions be forthcoming. 


“The Steel industry is one of your good 
customers and the users of our products 
are also large users of yours. We have 
a mutual interest in solving your corros- 
ion problems for the ultimate good of 
those whom we both serve and the general 
public, and in carrying forward the nat- 
ional program of conservation of natural 
resources.” 

In leading the discussion of this paper, 
Dr. Osmond noted that the speakers all 
stress cooperation. Mr. Palmer stated that 
14-16 per cent of chromium in steel con- 
stituted the transition range. Steels on 
both sides have no relations to each other. 
Above 16 per cent they are quite suscep- 
tible to grain growth. He stated his con- 
viction that although chrome steels may 
be very resistant in practice and last prac- 
tically forever, it was useless to build ex- 
pensive equipment when petroleum prac- 
tice is in a state of constant flux and new 
equipment becomes obsolete in design in 
a short time. Mr. Malcolm, speaking 
from the metallurgical viewpoint won- 
dered whether 325 Brinell metal could be 
machined easily. He stated that stainless 
iron should be annealed and also that 
stainless working against stainless, as in 
valves, was certain to seize. Norwood 
stated that it is possible to machine 20 
per cent chromium steel of 400 Brinell 
hardness after heat teratment. But the 
price of chromium steels appears to be the 
obstacle to their use. Dr. Mathews said 
that the price cannot be reduced until the 
volume of business increases. This situ- 
ation does not indicate any immediate 
wide-spread use of chomium steels in the 
petroleum industry. 


Pump Corrosion 

Hamilton Garnsey, Jr., was not present 
and his paper “Pump Corrosion” was read 
by title, as well as the brief discussion by 
W. J. Laury. The content of their con- 
tributions can be gathered from the fol- 
lowing quotations: 

“For handling gasoline in a refinery, 
iron centrifugal pumps were supplied. In 
a short time the impellers were badly cor- 
roded. Investigation showed that the 
gasoline carried a small amount of sul- 
phuric acid and some water. In this case 
the description of the liquid was incor- 
rect. Anti-acid impellers were supplied 
and proved satisfactory. An interesting 
point in this connection is that acid in 
gasoline, provided no water is present, has 
no effect on an iron impeller. 

“An acid resisting bronze centrifugal 
pump handling warm sea-water went to 
pieces. It was replaced by a government 
bronze pump which has been satisfactory. 
This was another case of lack of knowl- 
edge. 

“An acid resisting bronze impeller in 
an iron casing used for boiler feed was 
badly chewed up in a short time. This 
was caused by electrolytic action in the 
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pump, which, of course, greatly acceler- 
ated corrosion. 

“A small centrifugal pump was returned 
from a sugar refinery with the iron casing 
worn clear through. When a sample of 
the ‘sugar’ it had been handling was ob- 
tained, it was found to contain a consid- 
erable quantity of highly abrasive ma- 
terial, which had mechanically cut through 
the casing. This was a typical case of 
abrasion.” 


Underground Pipe Lines 


E. P. Bly, Standard Oil Company, Cali- 
fornia, was not present to read his im- 
portant paper “Corrosion of Underground 
Pipe Lines,” but it is pertinent to give a 
brief indication of the material. 

“There is a tremendous mileage of 
underground pipe serving the oil and gas 
areas of the country—upwards of 10,000 
miles, with a capital value of perhaps 
$1,000,000,000. 

“This pipe has now been in the ground 
long enough so that large annual repair 
bills are becoming necessary. 

“Repair expenses will continue at a high 
level unless improvement along two dis- 
tinct lines is stimulated to an even greater 
extent than now :— 

“1. Reasonably cheap corrosion-resistant 
pipe must be developed. 

“2. An increasing amount of thought 
must be devoted to the task of selecting 
improving, and applying protective coat- 
ings. 

“Corrosion-resistant pipe may well 
be considered one of the major needs 
of the oil and gas industries. It does 
not necessarily have to be an all-alloy 
pipe of the type that now seems to be 
so out of the question from a price 
standpoint, but may be ordinary pipe 
with a resistant outer shell or factory- 
applied coating. It is highly important 
that new lines, or replacements in old 
lines, be some day composed of pipe 
that will not have to be coated in the 
field in order to withstand the ravages 
of corrosicn. 

“Field-applied coatings will have to 
be depended upon until corrosion-re- 
sistant pipe has been in general use 
for a long time. In connection with 
the all-important work of selecting 
trustworthy pipe coatings from a large 
and growing list of available materials, 
it is desirable that laboratory tests b® 
devised that will throw some light in 
advance on the probable field effective- 
ness of coating materials so that slow 
and expensive full-scale tests may 
sooner or later be cut to a minimum.” 

In discussing Bly’s paper, J. H. 
Piper remarked that it would be nec- 
essary to stick to protective coatings 
in the field. The pipe must be clean 
and dry with loose scale off before 
coating is applied. Asphalt is the cus- 
tomary coating material. K. H. Logan 
stated that it was necessary to keep 
the moisture away from the pipe. The 
electrical test is very valuable. Six 
volts is considered too high. F. M. 
Towl’s discussion was read for him. 
He found that one volt penetrated the 
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So many refiners - 


yaa they need fabricated piping, they 
naturally think of Midwest Piping 
Service—whether their requirements are a 
complete refinery piping system or only a 
few bends, coils and welded headers. 


They have learned by actual experience 
that Midwest stands squarely behind every 
contract—that Midwest shop facilities and 
organization assure accurate and intelligent 
pipe fabrication in accordance with best mod- 
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ern practices—that Midwest is qualified and 
willing to help solve any piping problem— 
that the large and complete stocks of pipe, 
flanges and fittings, maintained in the Mid- 
west warehouses, assure prompt shipment. 


You also will find it to your advantage to 
use Midwest Piping whenever you require 
fabricated piping. 


Write for circular 0-3. 


MIDWEST PIPING & SUPPLY COMPANY 


Second and Miller Sts. 
SAINT LOUIS, MISSOURI 


Tulsa Office: 805 Mayo Building 


Chicago Office: 208 South La Salle St. 


Fabricators of Oil Refinery, Natural Gasoline Plant and Power Piping 
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coating and the value of it is therefore 
of doubtful value. 


Soil Corrosion 

The first paper read in the afternoon 
was one by K. H. Logan of the UV. S. 
Bureau of Standards on “Soil-Corro- 
sion Investigation.” The results ob- 
tained with bituminous coatings he 
stated as follows: 

“The tests of bituminous coatings, 
like those of galvanized materials, 
were additions to the original plans and 
undertaken to get preliminary data on 
protective coatings. The tests are for 
several reasons inadequate. The bitu- 
minous coatings are all such as might 
be applied at the rolling mill or shop 
of a gas or oil company and are not 
such as could be readily applied in the 
field. 

“The coatings were applied to short 
sections of carefully prepared and 
handled pipe, representing conditions 
much more favorable to the coating 
than could be duplicated in commer- 
cial practice. They were not subject- 
ed to abrasion in shipment or to move- 
ment in the earth as are pipes in ordi- 
nary working conditions. The tests 
should be regarded, therefore, as of 
protective coating materials rather 
than of protective coatings. On ac- 
count of the expense otherwise in- 
volved, only such materials were 
chosen for test as could be readily 
obtained on specification, although the 
possibility of the existence of valuable 
proprietary materials was recognized. 
It was thought that the tests of a few 
of the more available asphalts, tars 
and pitches suffice to bring out their 
characteristics and merits and furnish 
a basis for more detailed studies if that 
seemed desirable. 


Effectiveness of Coatings 

“About 120 of the specimens re- 
moved had been in the ground approx- 
imately four years. These consisted 
of an asphalt and a coal tar applied 
directly to the pipe as a dip and as an 
impregnating material for fabric 
wrapped spirally around the pipe over 
a priming coat of the bitumen. About 
150 other coatings, in the ground ap- 
proximately two years, consisted of 
one asphalt-impregnated fabric, one 
asphalt mastic, six asphalt and three 
tar-dip coatings in six locations, and 
one tar-pitch and one asphalt-dip coat- 
ing in 45 locations. 

“In general the thin dip coatings ap- 
pear inadequate for protecting pipe 
against severe soil corrosion. They 
appear to deteriorate and to permit 
moisture to reach the pipe. The one 
thick tar coating under test flowed 
after burial, leaving parts of the pipe 
exposed. In one location the corro- 
sion on the pitch-coated pipe was 
much more severe than on the uncoat- 
ed pipe. It has been suggested that 
this excessive corrosion was due to 
galvanic action between the free car- 
bon in the coal tar and the metal ex- 
posed when the coating flowed. Ex- 


amination of specimens of this coat- 
ing from other localities indicates that 
such accelerated corrosion is common 
but not universal. 

“The tars and pitches seem to ad- 
here to the pipes somewhat better than 
do the asphalts. Many of the asphalt- 
coated pipes were coated by a thin 
film of rust. One of the manufactur- 
er’s representatives suggests that the 


“slight rusting under some asphaltic 


coatings was due to the pickling of 
the pipe to remove mill scale and not 
to water penetrating the coating. How- 
ever, few of the pitch-coated pipes 
prepared in the same way show the 
rust laid. 

“The impregnated fabric coatings, es- 
pecially the pitch-impregnated fabric, 
show much better protective qualities. 
The adherence of the latter is good 
but the coating is inclined to be brit- 
tle and_ sensitive to temperature 
changes. Such a coating would re- 
quire careful handling when transport- 
ed and laid. 

“The examination of additional spec- 
imens will throw more light on their 
value, but the work has now prog- 
ressed far enough to justify the con- 
clusion that a coating superior to any 
under test is desirable. The study of 
the results of the work of the larger 
public utilities in protecting their lines, 
the testing of some of the more fa- 
vorably known proprietary coatings, 
and, finally, service tests of a few of 
the bset available protective coatings 
on short sections of working lines in 
locations where corrosion is severe 
and where the coatings could be ex- 
amined from time to time, would in a 
few years furnish very valuable infor- 
mation regarding the proper selection 
and use of protective coatings.” 


Blown Asphalts 

Gardnev, in the discussion, consid- 
ered that blown asphalts are the only 
ones which will meet the conditions 
but that highly blown asphalts are 
dangerous. The steam distilled are 
more stable. Egloff queried Kirsch- 
baum on water emulsified asphalts as 
pipe coverings, but the latter was un- 
able to discuss this matter. Later in 
the session, however, is was brought 
out by H. F. Perkins that these emul- 
sified asphalts probably contained both 
water soluble and insoluble chromium 
salts. Dr. A. E. Wood brought out the 
point that the character of the soil 
made much more difference than the 
character of the metals of the pipe. 
The influence of the soil conditions is 
the dominant factor in the corrosion of 
pipe lines. 

The paper by W. R. Finney and H. 
W. Young on “Scale and Corrosion 
Problems in Gasoline Plants” was 
read by title only as the authors were 
absent. It deals with mainly the use 
of dichromate solutions as a means 
of preventing corrosion. 

Papers by D. F. Pierce and W. Sa- 
mans on the “Use of Ammonia as a 
Means of Arresting Corrosion” were 
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presented by the latter. Their results 
were summarized as follows: 

“The arrangement shown introduces 
a solution of 17 to 22 per cent NHs 
directly into the crude oil before it en- 
ters any exchangers. The amount 
generally used represents 25 pounds of 
NH; per 1000 barrels (50 gallons each) 
of crude’ charged. After passing 
through the Admiralty metal tubes of a 
series of heat exchangers, the crude, 
with accompanying ammonia, passes 
through a pipe heater. The ammonia 
and steam pass off with naphtha va- 
pors through a fractionating column, 
and then through a series of vapor 
heat exchangers and condensers using 
Admiralty metal tubes. The water is 
finally separated from the condensed 
naphtha in a water separator. 


Ammonia Beneficial 

“Without going into extensive detail, 
it can be stated that the method of 
adding ammonia here described has 
not only worked satisfactorily from a 
mechanical point of view, but it has 
practically eliminated corrosion of va- 
por lines and of condensers. Contrary 
to what might be expected, the am- 
monia has had practically no effect on 
the Admiralty metal tubes, no copper 
being detected in the condensed water. 
In fact, except for the formation of 
ammonium chloride crystals in the top 
section of the vapor exchanger, no 
difficulty of any sort has been experi- 
enced. These crystals are easily 
washed out with water during any 
shut-down period.” 

W. Samans’ paper is summarized as 
follows: 

1. “With no ammonia, the water 
from the separator is practically clear, 
except for small sulphur crystals. It 
has an acid reaction and carries Fe 
and Cu in solution. 

2. “With the addition of a certain 
amount of ammonia, the sulphur comes 
down in a colloidal form, giving a 
milky appearance to the water, which 
is still acid to methyl orange, and con- 
tains Fe and Cu. 

3. “When sufficient ammonia has 
been added to make the water neutral 
to methyl orange, the solution is in- 
tensely black with FeS. 

4. “As more ammonia is added the 

water becomes lighter in color until at 
an alkalinity equivalent to 30 cc. of 
N/10 H:SO, per 100 cc. of water 
(=0.51 gm. NH,/liter) the black color 
has almost disappeared. 
5. “As still more ammonia is added, 
to the equivalent of 40 cc. N/10 H:SO. 
per 100 cc. of sample, the water be- 
comes clear and shows no Fe or Cu in 
solution. This shows that corrosion 
from this source has been stopped. 
This is equivalent to 0.68 gm. NH; per 
liter or 0.28 pound per 50 gallon bar- 
rel. Twenty-five pounds of NH; is 
charged per 1000 barrels of crude. This 
then is equal to 0.715 pound of NHs 
per barrel of water charged. Thus ap- 
proximately one-third of the NHs goes 
through the system unchanged. 

6. “No quantitative data is available 
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Pittsburgh Seamless Tubes 


The trade mark Pittsburgh identifies seamless steel tubes 
manufactured by Pittsburgh Steel Products Company, and is 
your assurance of uniform high quality that has always been 


a feature of our products. 


Pittsburgh Still Tubing 
and Boiler Tubes 


are made by piercing solid billets of selected basic open hearth 
steel. They prove their superiority by their strength and dura- 
bility under the severe and exacting conditions of oil refining. 
We also manufacture Pittsburgh casing, tubing and drill pipe 
for oil production purposes. 


Our new booklet, “Seamless Steel Tubes,” will be sent free 


upon request. 


Pittsburgh Steel Products Co. 


Pittsburgh, Pa. 


New York Houston 
Detroit Tulsa 
Chicago 
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on the life of the spools in the con- 
denser since the material of these was 
changed at the same time the ammonia 
was added. 

7. “No quantitative data is available 
on the corrosion of the valves in the 
crude line, but the trouble is consider- 
ably less. 

8. “The corrosion of the exchangers 
on the stream side does not seem to be 
affected. 

9. “The ammonium chloride is de- 
posited in the top section of the vapor 
exchanger and in collecting here tends 
to block the vapor passage. This puts 
a back pressure on the top of the col- 
umn. It can be removed during a 
shutdown, by washing out with hot 
water.” 

Pressure Stills 

G. Egloff presented a paper by J. C. 
Morrell and himself on “Corrosion of 
Pressure Still Equipment.” The eco- 
nomic importance of the solution of 
the corrosion problem is very great; 
over 200 million dollars being wasted 
annually in the oil industry from this 
cause. The principal source of corro- 
sion is hydrogen sulphide. The extent 
of corrosion is not a function of the 
sulphur content of the oil, but is de- 
pendent upon the form of the sulphur 
in the oil. Elementary sulphur has 
some effect. Chrome iron parts cut 
down corrosion to a great extent. 
Other methods may be described as 
follows: 

“The use of special alloys such as 
chrome-iron, chrome-nickel-iron and 
like corrosion-resisting alloys have giv- 
en good results in actual use. 

“Electro-plating with corrosion-re- 
sisting materials such as chromium has 
proven satisfactory. 

“The use of spray-gun plating calls 
for further investigation. 

“The results of calorizing have so 
far been variable. 

“Metallic liners of corrosion-resist- 
ing metals and other metals which can 
be easily replaced have been used with 
good results. 

“The use of chemical reagents such 
as the alkalies has been described ana 
corrosion considerably reduced there- 
by. 

“Desulphurization of cracking stocks 
has so far been found to be uneconom- 
ical.” 

In the discussion, U. R. Evans stated 
that chrome iron is too expensive. He 
questions the use of chromium plating. 
Insists on cheap material. 

H. F. Perkins of the Gulf Refining 
Company read a paper on “Corrosion 
in an Oil Refinery.” His conclusions 
were summarized as follows: 

“Corrosion is an economic problem, 
its reduction must show good returns 
on the investment. 


“Sulphur is the chief refinery cor- 
rosive element; water, atmosphere, hy- 
drochloric acid and caustic are the 
other important factors. Sulphur com- 
pounds form sulphur gases on heating, 


which combining with water give sul- 
phur acid. 

“Hydrochloric acid gas coming from 
decomposition of magnesium chloride 
salt in crude, gives hydrochloric acid 
when combined with water. These 
acids may be neutralized by ammonia 
or caustic soda with economy, when in 
small amounts. In large amounts it 
may be advisable to use acid-proof jet 


“condensers or special costly metals. 


“Atmosphere is made _ excessively 
corrosive by combustion products, in- 
cluding sulphur, and by humidity. Pro- 
tective coatings of metal, metallic paint 
or specially prepared wax tailings and 
chromiums are advantageous. 

“Water contains organic matter, salt, 
atmospheric gases, weak sulphur acids, 
hydrochloric acids and caustic, and is 
high in temperature half the year. Spe- 
cial metals, protective coatings and 
neutralization by caustic may be em- 
ployed. 

“Caustic in fuel oil causes rapid de- 
terioration of furnace brick work. Fire 
cements containing chromium are un- 
der investigation as a protection. 

“Sulphur compounds in light oils will 
corrode metals under certain condi- 
tions. Aluminum and tin are being 
tried as a protection. 

“Uncoated cast-iron  one-half-inch 
thick, when kept wet will corrode 
through in about 12 years, so that it 
will not hold water at 80 pounds pres- 
sure, though there is no change in 
thickness. There is the same effect on 
oil condenser cast iron coils, which 
have a life of about two years where 
steam and acid gases are condensed. 

“Accuracy is not possible, and the 
problem is complicated because of 
changing operation, variation in crude 
oils and the wide variation in the com- 
position of corrosive agents. Labora- 
tory tests and standard methods of re- 
porting are of great value.” : 

In the discussion it was brought out 
that cast iron pipe is somewhat better 
than steel at low pressure because car- 
bon and silica retain form of pipe. It 
was also stated that chrome iron pipes 
and sheets are as easily available as 
mild steel. Potassium chromate mixed 
with petrolatum is used as a protective 
coating. Chrome iron welding is ac- 
complished easily by means of the elec- 
tric arc and wire of the same analysis. 

The paper by R. van A. Mills on “Oil 
Well Corrosion” was read only by title 
and the meeting adjourned. 





J. R. LeVally of the Motor Fuel 
Corporation, Pittsburgh, has returned 
to the Pennsylvania city after an in- 
spection trip through North Texas. 
The Motor Fuel Corporation controls 
the patents on the Richie cracking pro- 
cess, developed in Franklin, Pa. A 
company is now being formed to han- 
dle the sales and construction of 
plants manufactured under these pat- 
ents. 
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Form Western Asphalt 
Association 


Los Angeles.—Asphalt manufactur- 
ers and paving contractors in Southern 
California have recently organized the 
Western Asphalt Associaticn, and es- 
tablished headquarters at Los Angeles. 
The officers of the assoc.taion are: 
John R. Keane, manager of the fuel oil 
department of the Pan-American Pe- 
troleum, president; William A. John- 
son, of the firm of Hall-Joinscn Com- 
pany, paving contractors, vice-presi- 
dent, and Francis P. Smith, assistant 
manager of the fuel oil and asphalt de- 
partment, Union Oil Company, treas- 
urer. 

On the board of directors, cther than 
officers, are: James T. Armitage, sales 
manager Pan-American Petroleum 
Company, E. R. Werdin, president Los 
Angeles Paving Compary, and J. B. 
Arthur, manager cf the fuel oil de- 
partment, Union Oil Company. 

Of the new organization, Mr. Keane 
states the following: “Asphalt plants 
and their equipment in Southern Cali- 
fornia now represent an_ estimated 
value of about $10,000,000. Asphalt is 
a direct by product of the oil refinery 
installations which represent an equip- 
ment investment conservatively esti- 
mated at $200,000,000. 

“While the object of our association 
will be, in a lawful way, to promote 
generally the use of asphalt, it is our 
further purpose to co-operate in every 
way possible with the Eastern Asphalt 
Association in New York, which is 
guided by such large oil and refining 
companies as the Standard Oil of New 
Jersey and the Atlantic Refining Com- 
pany. 

“The oil companies have taken a 
deep interest in road building with the 
realization of the prugress that is 
prompted by good roads and also that 
the distribution of their products ne- 
cessitates good highways.” 


New Bulletins Describe 
Controllers 

Two new bulletins have just been 
published by The Electric Controller 
and Manufacturing Company, Cleve- 
land, Ohio. These are bulletins No. 
1037-C and 1042-F. 

Bulletin No. 1037-C describes Type 
B Limit steps for use with alternating 
and direct current motors. These lim- 
it stops are used on electric cranes and 
any other motor driven machine which 
must be automatically stopped when 
reaching a given position. 

Bulletin 1042-F describes Automatic 
Compensators for 110 to 550 volts AC 
Squirrel Cage and Synchronous mo- 
ters. 

Copies of either or both bulletins 
will be sent on request. : 
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Before They Start! 


NSIGNIFICANT in size and cost 

when compared with this mammoth 
M. A. N. Diesel, Reed Air Filters are 
adding years to its life, minimizing re- 
pairs and paying for themselves by the 
saving of lubricating oil alone. 


Dirty, gritty air doesn’t choose its victims for size. What- 
every type of your oil engine or compressor—whatever its size 
—scored pistons, burnt-out bearings and premature deprecia- 
tion are inevitable without proper air filtration. Thousands 
of successful installations prove that Reed Air Filters can in- 
crease the life and efficiency of your equipment—large or 
small—from 25% to 50%. (Guaranteed to remove 97% to 
99% of all dirt, grit and other harmful abrasives from the 
air. Send for complete information. 


REED AIR FILTER COMPANY, Incorporated 


210 Central Ave., Louisville, Ky. Offices in Principal Cities. 


DISTRIBUTED TO THE OIL INDUSTRY BY 








HIRTY-TWO Standard Reed 

Air Filter Units of 600 C.F.M. 
capacity each were used on the 
Hamilton M. A. N. Diesel illus- 
trated above during its test run at 
the plant of the Hooven, Owens, 
Rentchler Co. From its very first 
day of operation, this engine has 
been protected by Reed Filters. 
During a year they will remove lit- 
erally barrels of dust, grit and dirt 
from the engine’s “fuel air’, elim- 
inating burnt-out bearings, scored 
pistons and rings, clogged valves, 
carbon and dangerous pollution 
of the lubricating oil. Prominent 
engine and compressor manufac- 
turers unqualifiedly recommend 
Reed Air Filters for their products 





A REED three-unit Air Filter 

for c xmpressors and oil en- 
gines of 1800 C. F. M. or less is 
shown above. There is a type for 
every size and make of compressor 
or oil engine. 


SMITH SEPARATOR 





TEXAS OFFICES: 
924 Post-Dispatch Bldg., 
Houston, Texas 
1414 F. & M. Bank Bidg., 
Fort Worth, Texas 


CALIFORNIA OFFICE: 
2039 East 38th St., 
Los Angeles, Calif. 
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Developments in Refining Mexican 
Light Crudes 


Paper read before the Petroleum Division of the 
American Metallurgical Engineers at New York 


HE following paper has_ been 
handicapped by the inability to in- 
clude description of certain of the 


more modern processing used in Mexico. 
There are, in use, many deviations from 
the method of process which is assumed 
in the following article, without which it 
would be very difficult to competitively 
manufacture saleable products; it is self- 
evident that most of these special treat- 
ments are semi-secret and consequently 
cannot be divulged. Under this heading 
come all cracking processes of heavy 
crude, matter which actually should be 
included, 
The Field 

When one speaks of “Refining Mexican 
Crude,” it can be generally understood 
that one is speaking of “light Mexican” 
or “South Fields crude,” a crude petro- 
leum of from .946 to .910 specifiic grav- 
ity. The above constitutes practically the 
entire source of Mexican straight run 
gasoline, burning oil, lubricants and as- 
phalt; while the bulk of the remaining 
Mexican petroleum production, being 
heavy oils of from .990 to .960 specific 
gravity, is either exported or used, un- 
refined, as fuel. Cracking of heavy 
Mexican crude is a logical and econom- 
ical process and is on the increase. At 
present out of a total of 160,000 42-gal- 
lon barrels processed daily, 58,000 bar- 
rels are Penuco for the production of 
cracked distillate and bunker fuel, neither 
of which commodities are consumed 
locally. The quantity of heavy crude 
processed by non-destructive fraction- 
ation is very small and, although inter- 
esting technically, is not of sufficient im- 
portance to be discussed in this paper. 


Gasoline 

When refining Mexican petroleum by 
fire and steam distillation, one encount- 
ers the first difficulties through the high 
sulphur contents of the light oil distil- 
lates. This is particularly true of the 
gasoline distillate, which must be reduced 
to low sulphur content, be sweet and non- 
corrosive. Such specifications are ex- 
tremely difficult to meet by the common 
acid and plumbite treatment or by hyper- 
chloride treatment; in either case, if a 
non-corrosive gasoline is to be produced 
it is absolutely necessary to give the 
chemical treatment first, and afterwards 
to steam still the treated product. 

Occasionally, it is possible to obtain a 
batch direct from the agitators which 
will meet reasonable sulphur specifica- 


tions and be non-corrosive to the copper 


By JOHN W. POOLE 


Pierce Oil Corporation, Mexico City 


strip test, but in general it is found that 
the copper strip will be covered with a 
black coating, or at the best be discol- 
ored green and blue, and be spotted with 
black flakes; sulphur and color specifica- 
tions continually cause rejections, and re- 
distillation often has to be resorted to in 
the end. In general, a 58.5 gravity distil- 
late, of 390 to 400 end point will carry 
from 0.30 per cent to 0.36 per cent by 
weight of sulphur. To reduce this sul- 
phur content to less than 0.10 per cent an 
average of 10 to 12 pounds per barrel of 
acid, 98 per cent H:SO,, are necessary. 
Approximately one-half gallon of 21° 
Baume doctor solution carrying approxi- 
mately .02 grams of lead per cubic cen- 
timeter, is required for sweetening a 42- 
gallon barrel of distillate. Assuming ef- 
ficient mixing is accomplished, the time 
of acid treatment is around 40 minutes; 
doctor treatment is erratic in time, some- 
times being completed in 30 minutes and 
at other times requiring eight or 10 
hours. Flowers of sulphur are generally 
added when difficulty is encountered in 
coagulating the doctor, but must be used 
sparingly in sprinklings of about one 
pound per 100 barrels and should be add- 
ed at intervals of around half an hour, 
care being taken that only the bare 
amount necessary to break the doctor so- 
lution be used. A small excess of free 
sulphur in solution is fatal to a passable 
copper test, consequently a good corro- 
sion is rarely obtained on batches which 
have to be broken with sulphur, there- 
fore it should be said that this method 
is antiquated and has no place in up-to- 
date refining of Mexican crude. 

The above nearly obsolete method was 
formerly used when stringent sulphur 
and corrosion specifications were not re- 
quired, and when it was desired to avoid 
the expense of rerunning and to manu- 
facture “end point” gasoline direct from 
a topping plant. On the other hand, as 
a product of low sulphur content and 
uniformly perfect corrosion test is today 
required, there seems to be no recourse 
to other methods than chemical treat- 
ment of the naphtha, previous to steam 
distillation. While such procedure ne- 
cessitates an additional process step, with 
its attendant losses and other expense, 
these factors are partially overcome 
through reduction in chemicals and treat- 
ing losses. Whereas 12 pounds of acid 
are required to reduce a 58.5 gravity dis- 
tillate to 0.10 per cent sulphur, this same 
gasoluine when treated as a 56 to 57 dis- 
tillate, and steam stilled, can be reduced 





to around 0.07 per cent sulphur with not 
over four pounds of acid per barrel of 
finished 58.5 gravity gasoline. The rea- 
son for the above probably lies in the 
fact that the acid treatment polymerizes 
many of the sulphur compounds but does 
not actually sludge them. These com- 
pounds, which under usual treating con- 
ditions would remain dissolved in the 
gasoline as slightly higher boiling point 
products, are now left in the residual ma- 
terial from the stream distillation, with 
the consequent effect of lowering the sul- 
phur content of the distillate. In this 
connection it should be stated that tem- 
peratures of 300 degrees Fahrenheit 
seem to have a tendency to break down 
these sulphur polymers and that when 
using combined fire and steam distilla- 
tion, if temperatures are not carefully 
controlled, the distillate will be found to 
have a higher sulphur content. 

In the case of redistilling it is usual 
to give the doctor treat after distillation, 
merely neutralizing with caustic soda 
after the acid treat. Nevertheless in cer- 
tain instances, due to the convenience of 
giving both the acid and plumbite treat- 
ments before the distillate leaves the agi- 
tators, the doctor treatment is given be- 
fore the steam distillation. The disad- 
vantage of sweetening first lies in the 
tendency of the redistilled produced to 
come over slightly sour to the doctor 
test. If, however, excessive tempera- 
tures have not been reached in redistill- 
ing, the product will be perfectly sweet 
and there can be no logical objection to 
giving both acid and plumbite treatments 
previous to redistillation, thereby consid- 
ering the steam distillate a finished prod- 
uct. 

Kerosene 


The chemical treatment of burning oil 
is far less dithcult technically, than is 
that of gasoline. By this one should not 
infer that kerosene can be treated at a 
low cost, as such is far from the reality. 
Again we are faced with the matter of 
high sulphur contents, which in the case 
of burning oils, must be reduced suffi- 
ciently low as to render the resulting 
products of combustion poor enough in 
sulphur dioxide as not to be obnoxious 
when burned in a moderately well ven- 
tilated room. For this reason, as well as 
that high volatility motor fuels are de- 
manded in Mexico, Mexican kerosene is 
made from the higher gravity, lower sul- 
phur content distillates which require less 
acid than those lower gravity distillates 
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ARD water attacks low operat- 

ing costs from three angles— 
cooling coils, cooling jackets and 
boilers. 


From one of these angles even cap- 
ital investments are jeopardized, as 
in the case of cooling jackets for oil 
and gas engines. 


The best way of meeting this at- 
tack is by blocking it entirely. Use 
the same water supply but so treat 
it at the plant that it is rendered 
harmless. 


Paige-Jones engineers have been 
called in by a number of refineries 
to help block this constant attack 











by hard water. From the several 
softening methods at their disposal, 
Paige-Jones engineers were able to 
install the best system for the par- 
ticular conditions. 

If you suspect that water is low- 
ering the efficiency in any or all of 
these three points—coils, jackets 
and boilers—ask one of our en- 
gineers to call. 

Soft water may be what your plant 
needs. 


Paige & Jones Chemical Co., Inc. 


General Sales Office, Technical Dept. & Works: 
HAMMOND, INDIANA 
Executive Offices: 
461 FOURTH AVE., NEW YORK 
Offices in Principal Cities 


Some of the refineries 
using Paige-Jones rap- 
id rate upward flow 
zeolite softeners— 


Phillips Petroleum Co. 
Sinclair Oil & Gas Co. 
Globe Gasoline Co. 

California Gasoline Co. 
Empire Gas & Fuel Co. 


Paige-Jones originated 
and developed the rap- 
id rate upward flow 
zeolite softener. 


DAIGE 2JONES 
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such as are manufactured into kerosene 
in the rest of North America. Kerosene, 
marketed in Mexico, will average close 
to 46° Baume gravity, with a flash aver- 
aging around 125° F. It will give con- 
siderably more candle power, due to its 
easier wicking and vaporizing qualities 
than almost any kerosene marketed in 
the States. 


In contrast to gasoline treating, there_ 


is little advantage to be found in pre- 
treating a burning oil distillate by the 
use of the following steam distillation; 
practically no decrease is accomplished 
in the quantities of chemicals required 
nor is sufficient improvement in quality 
accomplished, over a properly fraction- 
ated cut, as to merit consideration. Such 
a redistillation undeniably increases the 
period over which a burining oil will 
continue to burn with a_ satisfactory 
flame, but the advantage of a 1000-hour 
burning oil over a 200-hour burning oil 
is not worth the additional expense to 
the consumer. 

Average figures for chemicals required 
in the treatment of a 45 gravity distil- 
late in which the sulphur content is to be 
lowered from 0.78 per cent to 0.15 per 
cent and the contents made sweet, will be 
26 pounds of 98 per cent H:SO, and ap- 
proximately 1 per cent by volume of 21 
Baume doctor solution. Unlike gasoline 
distillates, there is usually no trouble in 
coagulating the doctor. 


Strength of Acid Required 

Before leaving the matter of chemical 
treatment, a few words should be said 
concerning the strength of sulphuric acid 
used. It is true that standard 66° Baume 
acid (93.2%) will remove a portion of 
the sulphur compounds found in Mexi- 
can distillates, however, beyond a cer- 
tain point, which is apparently around 
0.2 per cent or 0.25 per cent sulphur on 
58.5 gravity distillate and 0.60 per cent 
on a 40 gravity distillate, the action of 
such acid is very slow and it is commer- 
cially uneconomical to use an acid of less 
than 98 per cent H:SO,. There seems to 
be no considerable advantage to exceed 
100 per cent acid in this treatment, as 
oleum is very apt to “burn” the stock and 
seems to have practically no increased 
desulphurizing qualities per pound of 
SO;, nevertheless with acid weaker than 
98 per cent H:SQO,, the action is much 
slower; on certain sulphur compounds, 
non-existent; while acid below 90 per 
cent H.SQO, is practically worthless. 

Considering the fact that sludge inclu- 
sion losses are a function of the quantity 
of acid used, the use of weaker acids is 
apt to cause very expensive treating 
losses. It is true that these inclusion 
loses can be largely recovered by proper 
settling and rerunning, but even then a 
considerable expense is added to the 
product while the recovered products, al- 
though low in sulphur, are very sure to 
be badly corrosive after  redistillation, 
and eventually must be thrown to light 
fuel oil. 


Lubricating and Wax 
The production of lubricants from 
light Mexican crude follows much the 


same procedure as when manufacturing 
from a_ paraffin base Mid-Continent 
crude. To be sure, the quantities of 
lubricants are not so great in the former 
as in the latter and there seem to be a 
few peculiarities pertaining to Mexican 
lubricating distillates. The variation 
from Mid-Continent stocks, which is of 
probably the greatest interest to the tech- 
nologist, is the difference in the ease of 
chinging the wax contents from the 
amorphous to the crystalline state. On 
most Mid-Continent crudes, a_ slight 
cracking will be found to thoroughly 
crystallize the paraffin particles, enabling 
the distillate to be easily dewaxed. On 
the other hand, with light Mexican crude, 
while there is insufficient data to permit 
of making an absolutely quantitative 
statement, it can be said that unless the 
“Native” cracked wax distillate has re- 
ceived much more severe cracking treat- 
ment than would odinarily be given to a 
Mid-Continent stock, trouble will be en- 
countered in pressing. The presses will 
become clogged with petroleum which is 
hard to remove and worse to sweat. An- 
parently a wax will be sufficiently 
cracked, provided 100 per cent of it has 
been exposed to a distillating temperature 
of 725 degrees Fahrenheit. 

The usual procedure for the production 
of lubricants is as follows: After the 
gasoline, kerosene and lighter gas oil 
fractions have been removed from the 
crude, the residium is subiected to fur- 
ther steam and fire distillation, which. in 
continuous process, yields a wax distillate 
of about 65 seconds Saybolt Universal at 
100, and about 25.0 A. P. I. Baume grav- 
ity. This distillate is next subjected to a 
“cracking” distillation, at which time a 
considerable portion of gas oil is cut out, 
as well as “cracked wax.” The accumu- 
lated bottoms from these runs make very 
good light valve oil. After the cracking 
treatment, the distillate is pressed, the 
slack wax refined in the same manner as 
is common Mid-Continent practice, and 
the pressed distillate returned to the stills 
to be reduced to the proper viscosity. 
From the stills the reduced pressure dis- 
tillate goes as red oil stock to the agi- 
tators, where, for a 200 red neutral, about 
eight pounds of 98 per cent H2SO, are 
used to treat to a stable five to six NPA 
color. The oil is then neutralized with 
caustic soda. With the oils under 250 
viscosity Saybolt Universal at 100 de- 
grees Fahrenheit, practically no trouble is 
encountered with emulsifying, provided 
there has heen no decided mal-processing 
and dirty water is not used in washing. 

A technologist familiar with the treat- 
ing of Mid-Continent stocks will un- 
doubtedly notice the large amount of acid 
required to produce stable colors. In 
the writer’s opinion, this is due largely to 
the necessity of removing compounds 
caused by the unusually heavy cracking to 
which the wax distillate has previously 
been submitted. 


Asphalt 
Although Panuco crude undeniably 
tends to produce better grades of asphalt 
than does South Fields crude, the greater 
portion of the asphalt produced in Mexi- 
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co is made from the latter source. This 
is, of course, due to the economics which 
are effected in using a raw material which 
has been the source of so many other 
products and consequently is already 
largely, if not completely, refined during 
the removal of the lubricating distillates. 
In cases where air blown asphalt is not 
required, it will be found that finished 
asphalt is produced as a by-product of 
wax and lubricants manufacture, and that 
the properties of such asphalt will enable 
it to be used as an entirely satisfactory 
product for general use in roofing, paint 
and pavements. 


Yields and Quality 
The following are typical yields state- 
ments of two slightly differing South 
Fields or light Mexican crudes. Crude 
No. 1 represents the maximum gravity 
commonly met with, while crude No. 2 
is slightly heavier than average. Tests 
given are average for finished products 
manufactured along the procedure out- 
lined above: 
Gravity Baume A. P. I., No. 1, 23.2; 
No. 2, 20.5. 
Specific gravity, No. 1, .915; No. 2, 
931. 
Viscosity furol /122, No. 1, 30; No. 
A, 
Sulphur, No. 1, 3.2%; No.2, 3.2%. 
Pour, No. 1, below O0°F; No. 2, be- 
low O°F. 
Fixed carbon, No. 1, 10%; No. 2, 
10%. 
Insoluble in 86’. 
Petroleum ether, No. 1, 13%; No. 2, 
13%. 
Gasoline, No. 1, 14.5%; No. 2, 12.5%. 
Specific gravity, .742. 
LS... e. fF. 
c. F. Be F. 
Sulphur, .07%. 
Kerosene, No. 1, 6%; No. 2, 8%. 
Specific gravity, .798. 
Flash, 126. 
Fire, 150. 
I. B. P., 240. 
E. P., 530. 
Sulphur, .14%. 
Gas oil, No. 1, 30%; No. 2, 28%. 
Specific gravity, .835. 
Paraffin wax, No. 1, 1%; No. 2, 1%. 
Melting point, 124 (English method). 
Lubricating oil, No. 1, 5%; No. 2, 5%. 
Specific gravity, .916. 
Flash, 370. 
Fire, 445. 
Viscosity (Saybolt Universal, 100), 
198. 
Viscosity (Saybolt Universal, 210), 
45. 
Four, 35. 
Color, 54 N. P. A. 
Fixed carbon, .11%. 
Sulphur, 2.1%. 
Asphalt, No. 1, 40%; No. 2, 42%. 
Specific gravity, 1.055. 
Ductility, 100. 
Penetration, 40. 
Melting point, 134. 
Fixed carbon, 18% to 20%. 
Less, No. 1, 3.5%; No. 2, 3.5%. 
Totals, No. 1, 100%; No. 2, 100%. 
Note: All temperatures are given in degrees 
Fahrenheit. 
In connection with the characteristics 
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National Auroil Burners 


Dec. 31, 1918 
Dec. 12, 1922 


For Power Plants and Stills 


NATIONAL AIROIL BURNERS 
are internal atomizing burners— inside 
mixers—operating with either steam 
or compressed air; and burn as steady 
as a gas flame with any grade of fuel. 
Set your fire the way you want it, and 
it will burn the day through without 
watching or readjusting. 


No smoke. 


No carbon deposit. 
No flare-back or back fire. 


No clogging. The oil is mixed with 
steam inside the burner before being 
fed into the furnace, and cannot clog. 


NATIONAL AIROIL BURNERS 
will handle the heavy residuum from 
cracking stills without requiring con- 
tinual removal for cleaning, an im- 
mense factor in economical plant op- 
eration. 


NATIONAL AIROIL BURNERS 
require less excess air, and obtain max- 
imum efficiency because of the thor- 


ough atomization of the oil inside the 
burner before it is fed into the fire. 


NATIONAL AIROIL BURNERS 
give a soft gaseous flame that does not 
injure brick work or boiler tubes. 
Made with flat or round tips. 


Write for our Bulletin No. 21 


National Airoil Burner Company 
S. W. Cor. 9th and Thompson Sts., Philadelphia, Pa. 


Oil Burners and Oil Burning Equipment 
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of the above products, it is interesting to 
note, that in general, the physical proper- 
ties of light Mexican distillates corre- 
spond very closely to those of Mid-Con- 
tinent products. The gravity-volatility re- 
lationships of the light oils from the two 
sources are very similar, while with the 
lubricants, the viscosity-flash relationship 
and the rate of loss of viscoscity with in- 
creased temperature are much the same. 


The specific gravity of a Mexican lubri-. 


cant is, however, greater than for a Mid- 
Continent neutral of the same viscosity. 





Cracking Discussed at Round Table 
Meeting in New York 
(Continued from page 68) 

was desired. Egloff coincided with this 

opinion and said the problem was in- 

volved; that it depends on (1) How 
inany men were replaced and (2) How 
much is yield influenced. Florez re- 
plied by saying that the labor saving 
was not as important as better oper- 
ation. The yield of gasoline is in- 
creased, he said, but would not state 
how much, enough to pay for the in- 
strument, however. Delbridge said that 
he knew from personal observation 
that the instrument does all that is 
claimed by the author. He considered 
it analogous, to the effect of the 

Sperry gyroscope in steering of a ship, 

in which corrections are automatically 

made in advance. 


E. R. Lederer 

The paper by E. R. Lederer of Fort 
Worth on “New Methods of Refining 
Lubricating Oils” was read by W, Mil- 
ler, in the absence of the former. 

“The use of clay in the treatment 
of lubricating oils has been an im- 
portant factor in the industry for 
many years. Only recently, however, 
has the use of finely-ground earths 
become generally accepted. Formerly, 
oils were decolorized by percolation 
through filter beds, aided by pressure 
and application of heat on the heavier 
oils. The new method involves new 
ideas of treatment, both in the nature 
of the earth used and in its manipu- 
lation. 

“Percolating is done through clays 
of the Florida type, called Fuller’s 
earth, ground to a mesh of 16 to 80. 
Different grades of lubricating oils re- 
quire different fineness of earth for 
efficient filtering; lubricating -oils of 
lower viscosity generally can be fil- 
tered through finer-ground earth than 
cylinder stocks of high viscosity.” 

“Contact filtration simplifes the pro- 
cedure. It is not a new process alto- 
gether, having been in use for many 
years in the vegetable-oil industry. 
Finely ground clay is mixed with the 
oil, heated to a certain temperature 
and separated from the oil by means 
of a filter press. 

“The theory of contact treating is 
based upon the fact that the water of 


-tystallization of the clay is replaced 
by carbonaceous matter from the oil. 
When the clay has given up this wa- 
ter, it cannot be re-activated success- 
fully; at Jeast, so far we have not 
found a satisfactory method to revivi- 
fy it. This process is known as con- 
tact treating, but in reality it is con- 
tact bleaching and subsequent filtra- 
tion by means of a press. It has been 
determined that only those clays or 
earths with great porosity lend them- 
selves to contact treating. This por- 
osity is readily detected under the mic- 
roscope. The surfaces must present a 
sponge-like appearance; however, the 
clay must have very little affinity for 
oxygen, otherwise the cake which is 
built up in the press cannct be blown 
dry with air without danger of heat- 
ing, Clays with these two qualities, 
porosity and lack of affinity for oxy- 
gen, are found chiefly in California, 
Utah and Nevada. Those from Cali- 
fornia are. known as bentonites and 
montomorillonites, magnasil, filtrol, 
diatomaceous earth (shastaom). So 
far, most of the clay used for con- 
tact treating comes from the Death 
Valley deposit, San Diego County, 
Calif.” 

Miller in discussing this paper said: 

“One can hardly agree with the au- 
thor when he uses the past tense in 
referring to percolating filtering. I 
think it can safely be said that from 75 
to 80 per cent of the decolorizing of 
lubricating oils by the use of clays is 
still done by the percolation method. 
It is the fact, however, that quite a 
number of contacting plants have been 
installed in the past year or two, and 
that a great deal of knowledge has 
been developed by research and ex- 
perience.” 

In answer to a question, it was 
found that nobody is now using silica 
gel for refining. H. S. Bell stated 
that using acid treated crude oil good 
results were obtained by heating the 
oil to about 500 degrees with clay. 
Bier inquired whether the contact pro- 
cess was justified? Claimed good re- 
sults are obtained by three step back 
flow percolating system, using the clay 
three times before discarding. Miller 
declared he had never heard of clay 
being re-used. Delbridge thought the 
displacment of percolating process was 
not imminent. Bell said that the cost 
of operation of the contact plant is 
greater than that of the percolator sys- 
tem, as there is no filtration in the 
latter. 

An attempt was made by the chair 
to have vacuum réfining discussed, but 
no one present would do so. 

In returning to the discussion of 
fractionation on pipe stills, Delbridge 
asked what should be done with the 
gas evolved in pipe stills, should gas 
holders be built, or should the gas be 
discharged to the air through auto- 
matic pressure release valves? Rice 
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stated that bringing all the vapors in 
one cut and condensing in one con- 
denser gives the minimum gas forma- 
tion. Florez said that one operation 
gave 8 per cent pas, He used pressure 
storage instead of a gas holder or a 
pressure release valve. 

Peters, in discussing fractionation 
involving overhead reflux condensers, 
said that corrosion interferes. He said 
that steel condensers lasted three 
weeks, but somewhat longer if lime or 
ammonia or caustic soda were added. 
It was finally necessary to take the 
condensers out and to use pumps 
where they could be gotten at easily. 

The paper by J. W. Poole of Mexico 
City, on the “Refining of Mexican Pe- 
troleum” was read by title, only due 
to the absence of the author, and the 
meeting adjourned. 


Elliott Company Adds to 
Personnel 


Elliott Company, Pittsburgh and 
Jeannette, Pennsylvania, with works 
also at Ridgway, Pennsylvania, and 
Wellsville, New York, announces the 
election of additional executive officers, 
made necessary by the growth and ex- 
pansion of the company’s business. 

James E. Watson continues as exec- 
utive vice-president. 

G. F. Elliott has been elected a vice- 
president and assistant to the presi- 
dent, W. S. Elliott. He has also been 
appointed general manager in charge 
cf the Ridgway Dynamo and Engine 
Works of Elliott and Company. 

R. N. Ehrhart has been elected a 
vice-president in charge of engineering 
of Elliott Company and its subsidi- 


Technical Instrument 
Catalog 


Burrell Technical Supply Company, 
1704-1708 Fifth Avenue, Pittsburgh, 
Pennsylvania, has published a new bul- 
letin that completely describes Stan- 
dard-Burrell gas analysis apparatus. 

The bulletin, No. 750, introduces sev- 
eral new safety models of testers. It 
also shows these models and gives a 
detailed description of them. 

Copies may be secured from the com- 
pany on request. 


Hill, Hubbell and Company, manu- 
facturers of paints and varnishes, an- 
nounce the addition of A. P. Sinclair, 
as representative. Mr. Sinclair was 
formerly with the Missouri Paint and 
Varnish Company. The company has 
secured from him the right to manu- 
facture and sell the original L. & S. 
Portland Cement Paint, and Mr. Sin- 
clair will devote his time and energy 
to the distribution of this paint, to 
which has been given the registered 
trade name “L. & S. Portland Cement 
Paint.” 
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Quality Production Methods 

















cApplied to the Latest Design of Gasoline Plant 
Equipment assure our customers most efficient 
operation at a relatively~ low cost. 


Tulsa Boiler & Machinery Company 
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NEW EQUIPMENT.CATALOGS, BULLETINS, BOOKS 





Improved Ventilator for 
Refineries 


Having as an outstanding feature its 
high exhausting power, the improved 
Buckley multi-syphon ventilator for oil 
refineries and natural gasoline plants 
now is being sold throughout the 
United States and foreign countries. It 
is manufactured and sold by the Amer- 
ican Cornice Works Company of Wich- 
ita, Kansas. 

The Buckley ventilator is built with 
no obstructions on the inside and has 
no moving parts to get out of order. 
With its sole function that of expell- 
ing dead air and maintaining a free 
movement of fresh air at all times, 
this ventilator is made with a series of 
several vertical rows or vents or open- 
ings that extend entirely around the 
inner shell or base, thereby offering 
a maximum of syphoning power. 

The company has sold ventilators 
not only in the United States but also 
in the Dutch Eeast Indies, Roumania 
and Australia. The ventilator also is 
applicable to schools, residences, apart- 
ments, theatres, hotels, factory and 
office buildings and for other uses. 

Further information may be obtained 
by communicating with the company 
direct. 


Edward Valve Company 
Opens Tulsa Office 


Tulsa.—The Edward Valve and Man- 
ufacturing Company is now represent- 
ed in the Tulsa territory, comprising 
the state of Oklahoma by the Tulsa 
branch of the Chapman Valve Manu- 
facturing Company, who are arranging 
to carry an adequate stock of Edward 
valves. 





Buckleys Multi-Syphon Ventilator 


Brown Catalogs Cover 
Improved Meters 


Application of the thermal-conduc- 
tivity method of carbon dioxide meas- 
urement in meters is described in a 
new catalog published by The Brown 
Instrument Company, Philadelphia, 
Pennsylvania. 

Improvements in the Brown Electric 
Carbon Dioxide Meter radically simpli- 
fy the construction and installation of 
the elements of the instrument appa- 
ratus through which the gas passes. 
Filter, condenser and cell block are 
combined in one unit by the new ar- 
rangement. Also a novel construction 
of combined sampling-tube, filter and 
thermocouple allows flue gas tempera- 
ture and gas sample to be obtained 
through a single opening in the flue 
wall or uptake. 

The company has also issued a cat- 
alog covering its line of indicating, re- 
cording, signalling, and _ controlling 
pressure gauges. 

Copies of both publications can be 
had by requesting Catalog No. 33 and 
also No. 75, from the company. 


Mono - Duplex Recorder 
Is New 


An instrument of wide application 
among refiners is the new Tag Mono- 
Duplex, a recorder recently introduced 
by the C. J. Tagliabue Manufacturing 
Company for recording both the car- 
bon dioxide and the unburned gas. 

An outsanding feature of the record- 
er is a large illuminated dial at the top 
of the instrument, with two pointers 
—one black and one red. When the 
black pointer covers the red, there are 
no unburned gases passing up the 
chimney. When for any reason at all, 
unburned gases appear in the flue 
gases, the red pointer immediately 
shows, and can be seen from a dis- 
tance of fifty feet or more. This warn- 
ing signal is said to be an exclusive 
feature. 

Permanent records of the CO: and 
CO are made in red ink on circular 
charts printed in green, which have the 
widest scale divisions of any similar 
instrument—one-sixth-inch for each 
one per cent. The record is a plain 
line for the CO:, and the presence of 
unburned gases is brought cut striking- 
ly by the back-and-forth motion of the 
pen, producing the typical records 
shown in the illustrations. 

Rugged construction assures many 
years of service without repairs and 
with little attention. All parts are ac- 
cessible. All essential parts are simple 





Tagliabue Mono-Duplex Gas Recorder 


cylinders. Glass parts and_ rubber 
tubes have been eliminated except for 
the simple directing valve—and that is 
thoroughly protected according to the 
manufacturers. 

More information can’ be secured 
from C. J. Tagliabue Manufacturing 
Company, 18 to 33rd Street, Brooklyn, 
New York. 


Brown Instrument Opens 
Buffalo Office 


3uffalo, New York.—On February 1, 
The Brown Instrument Company, well 
known manufacturer of indicating and 
recording instruments, opened a Buffa- 
lo branch, at 794 Ellicott Square Build- 
ing. 

The office is in charge of D. C. 
Mayne, the district manager. This 
branch was made necessary due to the 
large increase in business in Buffalo 
and the immediate vicinity. 
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Fraser Petroleum Calculator 


MERIAM 


*U” TYPE MANOMETERS 


ACCURATE—Cannot be otherwise 
as their indicating medi- 
um is affected only by 
force of gravity. 


DURABLE—Frames cast in one 
piece aluminum. Project- 
ing sides and raised center 
protect heavy walled glass 
“U” Tube secured. within 
this recess. 


also 
manufacturers of 
Well Type Manometers 
and Special Manometers 
for High Working 


Pressures 


a * Type “Cc” 
4 Flow 





ADAPTABLE—Used in any busi- 
ness when a true measure 
of pressure or vacuum is 
required. Used to cali- 
brate Recording Meters. 
Used as Portable Gauges. 


SERVICE—AIl sizes carried in 
stock at Tulsa and at 
Dallas. 


INDICATING 


FLOW METERS 


Used where accurate knowl- 
edge of the rate of flow is 
necessary. Used for a per- 
manent check on the accu- 
racy of any Recording meter. 
Type “C,” Gland Packed, 
used with working pressures 
up to 1000 pounds. Used 
with Gas or Air or any liquid 
at any temperature. 





Fitted with safety overflow 
Sette mercury device. 
Meter 


Complete 


a Rapid—Accurate 


ite) Temperature and Volume 


Corrections 


by 


4 is two moves of the Indicator Arm 





PATENTED 


THE REFINERY SUPPLY CO. 


Largest Scientific Material House in the Southwest 
917 Santa Fe Bldg., Dallas, Texas 


TULSA, OKLAHOMA 


According to 
A. P. I. Tables 
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Determination of Sulphur In Oils 


By E. S. SQUIRE 


Reprinted from the Petroleum Times, London 


HE methods in general use for 
the determination of sulphur in. 
products are the 


petroleum 
bomb method, the lamp-gravimetric 
method, and the lamp-volumetric 
method. The gravimetric methods in- 
volve the precipitation of barium sul- 
phate, and the results cannot be ob- 
tained in less than 12 hours. The voi- 
umetric method is much more rapid, 
and on high-sulphur contents, results 
can be obtained in about 1% _ hours. 
When the sulphur content is of the 


order of 0.1 per cent., 5 g. of oil must 
be burned to avoid large burette errors 
and the volumetric results can only 
be obtained in from 3 to 4 hours. 
Routine process determinations in 
refineries are carried out by shift 
workers under difficult conditions, and 
any method adopted should be (i) ac- 
curate; (ii) as rapid as possible; (iii) 
simple, and involve as few operations 
as possible, and none that require 
great manipulative skill; (iv) as free as 
possible from personal element; and 
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(v) be easily worked in artificial light. 

In the new method described in the 
Journal of Society of Chemical Indus- 
try it is believed that all the desirable 
features of a routine test are incorpor- 
ated. Although small quantities are 
used the errors of measurement are 
kept within 1 per cent. 

A known quantity of sodium carbon- 
ate is placed in an absorption tube, 
together with an indicator. A weighed 
lamp containing the oil is lit and the 
products of combustion are drawn 
through the solution. The burning is 
continued until the sodium carbonate 
is neutralized, as shown by the color 
change in the indicator. The flame is 
immediately extinguished and _ the 
lamp again weighed. The sodium car- 
bonate is known to be equivalent to 
a certain quantity of sulphur. This 
quantity is contained in the weight of 
oil burned, and the percentage can 
therefore be calculated. In this method 
the calculation is based on measure- 
ments of the quantity of sodium car- 
bonate used and the quantity of oil 
burned. 

The essential requirements in the 
apparatus for this method are: (i) 
That all the sulphur should enter the 
solution during the combustion, i.e., no 
sulphur should be held by the chimney 
or tubes leading into the absorption 
tube, and (ii) that the solutions be 
well mixed to produce a homogeneous 
distribution of the absorbed gases. 

A suitable form of apparatus is il- 
lustrated. It consists of a simple ab- 
sorption tube into which the products 
of combustion are carried by a capillary 
tube 1 mm. bore. The chimney is a 
narrow one, and in use is very hot, and 
has been shown to hold only negligible 
quantities of sulphur. A column of 
beads (% in. diameter) 3 in. in height 
is used, and this is found to give com- 
plete absorption, aspirating air at rate 
of 2 litres per minute. If a longer col- 
umn is employed the solution does not 
mix well, and the solution at the bot- 
tom of the column becomes acid some 
time before that which is above the 
column. Glass wool is used as a wick 
in the lamp. This lamp is similar to 
that used by Esling, with the addition 
of a small sliding tube placed at the 
top of the wick tube. By altering the 
position of this tube, complete control 
of the height of the flame is easily 
obtained. It will be seen that the ap- 
paratus is simple, and as only the ab- 
sorption tube need be washed out, this 
can be done without any part having 
to be dismantled. A number of these 
appartus can be arranged in a stand 
containing two narrow shelves, the top 
shelf being placed at a convenient 
height so that the lamp can be easily 
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Cooling Trouble at Your Gasoline 
Plant—or—Heating Troubles at 
Your Boiler Plant—? 


They are generally caused by the same thing—hard 
water. 
Hard water causes a deposit of scale which holds the 
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coating of asbestos insulation and in many cases a better 
heat resistor. 















Graver Water Softeners will give you from any source 
soft water that will form no scale. In most cases they 
pay for themselves many times a year. Graver builds 
all types of water softeners and so is in a position to 
analyze and recommend without bias the type of soft- 
ener for each particular problem. 

It will not obligate you to let us investigate and recom- 


mend to you. Graver Softeners are operating most sat- 
isfactorily everywhere in the oil fields. 


GRAVER Gopforation 
FAST CHICAGO .INDIANA 


NEW YORK CHICAGO TULSA HOUSTON 
Grand Cent. Term. Steger Building Atlas Life Bldg. West Building 


Say you saw it in The OIL WEEKLY 
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placed under the chimney. Arranged 
in this way, six apparatus occupy only 
2 ft. 6 ins, of bench-room. 

The chief difficulty encountered was 
the choice of indicator. Various or- 
ganic indicators were tried, but were 
found unsatisfactry—they were either 
too sensitive to the carbon dioxide in 
the products of combustion, or gave 
uncertain end-points. 

An inorganic indicator has been dé- 
veloped which for this method works 
exceedingly well, for if a solution con- 
taining an iodate and an iodide is 
acidified, iodine is immediately liberat- 
ed: HIO,+5HI=31.43H:0. 

The included in 
standard solution, so 
only one 
The following solutions are used:— 

(a) For oils containing more than 
0.25 per cent. of sulphur N/80-sodium 
carbonate solution, each litre of which 


the 
that 
necessary. 


indicator is 
carbonate 
measurement is 


contains potassium iodide 38 g. and 
potassium iodate 5.3 ¢. 
(b) For oil containing 0.06 to 0.25 


per cent. of sulphur N/160-sodium car- 
bonate, each litre of which contains 
potassium iodide 25 g. and potassium 
iodate 3.5 ¢. 

Ten c.c. of the standard solution are 
measured from a pipette into the ab- 
sorption tube, 1 c.c. of starch solution 
and 35 cc. (+ or — 1 cc.) of distilled 
water added. The _ distilled water 
should be carefully tested with methyl- 
red for neutrality. A lamp containing 
the oil is weighed, placed under the 
chimney, and ignited by means of a 
lighted wax taper or lamp burning 
some sulphur-free solvent. The flame 
is adjusted in the case of kerosenes 
and such products to a height of 12 to 
15 mm., or in the case of gas oils or 
heavier products to 5 to 10 mm. The 
current of air is regulated to the min- 
imum rate that will maintain a steady, 
clear, non-smoking flame, about 1.5 to 
2 litres per minute being usually re- 
quired. Burning is continued until the 
end-point is obtained, which is indi- 
cated by the sudden appearance of the 
well-known starch iodide colour. The 
flame is immediately extinguished, the 
lamp removed and weighed again. The 
solution in the apparatus is run out, 
and the absorption tube rinsed with 
20 to 30 «.c, of water. Another deter- 
mination then be immediately 
started. 

For oils containing than 0.25 
per cent. of sulphur, and using solution 
(a), the results are obtained by simple 
calculation. 10 c.c. of N/80-sodium 
carbonate solution are neutralized by 
0.002 g. of-~sulphur. The result is 
therefore given by the equation:— 

% sulphur = 0,002 + 100 = wt. of oil 
burnt. 

The following figures 
idea of the result obtained and the time 
taken :— 


can 


more 


given some 


Grav. method. Rapid method. Time 
Oil % N % Ne min. 
Heavy untreat- 


ed kerosene 0.250 0.252 0.248 25 
Light gas oil... 0.503. $.503 0.512 0.505 15 
gS 0.875 0.845 0.870- 0.870 10 


‘For oils containing between 0.06 and 


0,25 per cent. of sulphur and using so- 
lution (b) it is found that at about 
0.13 per cent. the results obtained are 
correct. Above this figure the results 
are low, and below this figure the re- 
sults are high. For any sulphur value 
the results are constant, i.e., the errors 
are constant, so that it has been pos- 
sible to construct a correction curve 
for the results between these values. 
The transposition of this curve is giv- 
en in the accompanying table. 


TABLE CONNECTING WEIGHT OF OIL 
BURNED AND CORRECTED SULPHUR 
CONTENT. 

Gms of Gms. of Gms. of Gms. of 


oil o1 ol oil 
burned %S burned %S burned %S burned %S 


0.50 0.213 0.75 0.134 1.00 0992 1.25 0.072 
0.51 0.208 0.76 0.132 0.01 0.091 1.26 0.071 
6.52 0203 0.77 0.129 1.02 0.090 1.27 0.071 
0.53 0.199 0.78 0.127 1.03 0.089 1.28 0.070 
0.54 0.195 0.79 0.125 1.04 0.088 1.29 0.070 
0.55 0.191 0.80 0.123 1.05 0.087 1.30 0.069 
0.56 0.187 0.81 0.121 1.06 0.086 1.31 0.069 
0.57 0.184 0.82 0.119 1.07 0.085 1.32 0.068 
0.58 0.180 0.83 0.117 1.08 0.084 1.33 0.068 
0.59 0.176 0.84 O.11F 1.09 0.083 1.34 0.067 
0.60 0.174 0.85 0.113 1.16 0.08? 1.35 0.067 
0.61 0.170 0.86 0.111 1.11 0.082 [ 36 0.066 
062 0.167 0.87 0.110 1.12 0.081 1.37 0.066 
0.63 0.163 O.88 0.108 1.13 0.080 1.38 0.065 
0.64 0.162 0.89 0.106 1.14 0.079 1.39 0.065 
0.65 0.160 099 0.105 1.15 0.078 1.40 0.064 
0.66 0.157 0.91 0.103 1.16 0.078 1.41 0.064 
067 0.154 092 0.102 1.17 0.077 1.42 0.064 
0.68 0151 0.93 0.100 1.18 0.076 1.43 0.063 
069 0149 094 0.099 1.19 0.076 1.44 0.063 
0.70 0.146 0.95 0.098 1.20 0.075 1.45 0.062 
0.71 0.144 0.96 0.096 1.21 0.074 1.46 0.062 
0.72 0.142 0.97 0.095 1.22 0.074 1.47 0.062 
0.73 0.139 098 0.094 1.23 0.073 1.48 0.061 
0.74 0.136 0.99 0.093 1.24 0.073 1.49 0.061 


It is realized that the introduction of 
the curve is not altogether a desirable 
feature, but it is felt that the rapidity, 
simplicity, and reliability of the method 
and the almost complete elimination of 
the personal element more than coun- 
terbalance any theoretical objections 
that may be raised against a correction 
curve. 

The following precautions are neces- 
sary: (i) The alkalinity of new glass 
beads should be removed before use 
by suitable treatment; (ii) the temper- 
ature of the solution during determina- 
tions should be kept fairly constant; 
(iii) the rate of burning should be kept 
with + or — 20 per cent. of the rate 
used when preparing the curve; and 


(iv) the general experimental condi- 
tions should be kept as constant as 
possible. 


M. R. Walton has been appointed 
sales manager of the refinery division 
of the associated engineering and con- 
tracting companies, The Widdell Engi- 
neering Company and Arthur G. Mc- 
Kee and Company, designers and build- 
ers of refineries and.refinery equipment. 
Mr. Walton has been connected with 
the refinery and chemical industries for 
the past fifteen having spent 
eight years as chief engineer of the 
Natrona plant of the Pennsylvania Salt 
manufactur- 
best 


years, 


Manufacturing Company, 
ers of heavy chemica!s. He is 
known to the oil fraternity thrcugh his 
activities during the past four years as 
general sales manager of the Wilson 
Snyder Manufacturing Company. 
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Portable Welder Has 


Improvements 


Among the many interesting devel- 
opments in the machinery building 
field is the substitution of welded 
structural steel in place of gray iron 
castings. The 1927, 300 ampere alter- 
nating current power supply Lincoln 
“Stable-Arc” welder illustrated shows 
the welded steel idea carried out to its 
logical conclusion. There are only two 
gray iron castings weighing about 15 
pounds total on the outfit which have 
not been replaced with welded steel 
construction. Other sizes and types 
are being changed over to the steel 
construction as rapidly as_ possible. 
The motor and generator end rings, 
brackets and connecting ring are all 
made of structural angles rolled up 
into proper shape and welded together. 
The feet of the motor generator set 
are made of drop forgings. The truck 
made of T-sections rolled 
on a special machine. The hub of the 
wheel is made of steel tube. Control 
panels are usually made of slate or 
special non-metallic compounds, but 
the panel illustrated is made of sheet 
steel welded together and welded to 
the supports. 


wheels are 


The underlying idea in the applica- 
tion of the principles of welded steel 
construction to the Lincoln “Stable- 
Arc” welder was to meet the severe 
conditions to which portable welding 
Failure in op- 


equipment is subjected, 
machine is, in 


eration of a _ welding 
many cases, a serious matter. It is 
claimed that the steel construction, 
due to the fact that it will bend rather 
than break, reduces the liability of fail- 
ure for the reason that the bent parts 
may be straightened and the equip- 
ment put in operation without waiting 
for rep'acement castings. In several 
cases, the control panel been 
crushed with instruments and switches 
wrecked. However, the equipment was 
straightening the panel 
switches and put into operation 
hour without instruments. 


has 


repaired by 
and 
within an 
detailed information may be 
had from The Lincoln Electric Com- 
pany, Coit Road and Kirby Avenue, 
P. O. Box 683, Cleveland, Ohio. 


More 








Lincoln Welder 
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INCLUDE 


Condensers—All Types 


, 5 CONDENSER & ENGINEERING CO. 


Steam Jet Air Pumps 
Heat Exchangers 
Expansion Joints 

Fvapcrators 
Centrifugal Pamps 
Condenser Tubes 

Brass and Copper Pipe 


nee 


} 
| 

| WHEELER 

| PRODUCTS 


Cooling Towers 


Better Lubricating Oils 


Distilled Under Vacuum 





Split Shell Heat Exchanger for vacuum service. (Pat. applied for). 
Notice large vapor inlet. 


HE best lubricating oils are 

produced by vacuum distill- 
ation. It is possible to operate 
the stills at a lower temperature, 
below the cracking point of the 
oil. Less steam need be used in 
the still to prevent overheating. 


The Wheeler Condenser and 


Engineering Co. manufactures 





heat exchangers, oil condensers 
and vacuum pumps for vacuum 
distillation. The Wheeler Steam 
Jet Thermo Compressor is an 
economical self-contained vac- 
uum pump. It has no moving 
parts, is light in weight and re- 
quires no s p e cia] foundation. 
For further information write 


the 


LOCAL OFFICES 
B'rmincham Los 
Beston New Orleans 


Chicaco Philadelphia 


Cincinnati 





Cleveland Pittsburgh 
Portland, Ore 


Works. CARTERET,NJo | 2 
and NEWBURGH.N.Y. “te ie Se 
Main Office —149 Broadway, New York City 96 
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RECENT REFINERY PATENTS 


BY STAFF REPRESENTATIVE 


ay 








Washington, D. C.— The following 
patents of interest to the refining in- 
dustry have been granted by the United 
States Patent Office: . 

No. 1,606,698, granted November 9 
to Melvin DeGroote, St. Louis, assign- 
or to Wm. S. Barnickel & Co., Webster 
Groves, Mo., for a process for treating 
water-in-oil emulsions, characterized 
by subjecting such an emulsion to the 
action of a water insoluble, water wet- 
table, colloidally dispersible substance, 
free from a fatty acid radical. 

* * * 

No. 1,614,483, granted January 18 to 
John Lewis Major, London, and Ben- 
jamin Taylor, Bilston, England, for a 
method of feeding liquid to be distill- 
ed into the still, consisting in passing 
the liquid in a plurality of streams of 
relatively narrow but substantially ob- 
long cross-section through the body of 
the liquid in the still, the streams dis- 
charging above the body of liquid in 
the still and passing therein. 

* * * 

No. 1,614,559, granted January 18 to 
Lester Kirscheraun, Chicago, for a pro- 
cess for producing a fuel suitable for 
internal combustion engines, which con- 
sists in mixing a relatively light hydro- 
carbon oil with a sulphonic derivative 
of naphthenic acid as an emulsifying 
agent, heating the mixture, introducing 
steam thereinto and condensing the 
steam to produce collodiai particles of 
water dispersed in said mixture. 

oe * * 

No. 1,614,560, granted January 18 to 
Lester Kirscheraun, Chicago, for a pro- 
cess of making a combustible fuel con- 
sisting in emulsifying gasoline and wa- 
ter by means of mother liquor contain- 
ing a sulphonic acid. 

oe « 

No. 1,614,660, granted January 18 to 
Homer T. Darlington, West Chester, 
Philadelphia, and Ralph M. Steffen, Lin- 
coln, Nebraska, assignors to Martin B. 
Schuster, trustee, Joliet, Illinois, for a 
pocess of treating hydrocarbon under 
conditions of temperature and pressure 
conducive to cracking, which consists 
in forming a gel composed of benton- 
ite and water, and thereafter introduc- 
ing said gel into the mass of hydrocar- 
bon subject to cracking conditions. 

* * x 

No. 1,614,689, granted January 18 to 
John Primrose, Dongan Hills, N. Y., 
assignor to Power Specialty Company, 
New York, for a process of fractional 
distillation, which consists in heating a 
still with products of combustion evolv- 
ed in a furnace, passing from the still 
the uncondensed vapors through a 
series of air cooled condensers having 


different temperatures, recovering from 
each condenser the distiHate resulting 
from the temperature, drawing cooling 
air through the various condensers, and 
returning the air which is drawn 


through the condensers to the furnace 
for promoting the combustion of the 
fuel burned in the furnace and used for 
distilling the oil to thereby usefully re- 
cover heat from the condensers. 

ie & 

No. 1,614,735, granted January 18 to 
Lester Kirschbraun, Chicago, for a fuel 
for internal combustion engines, con- 
sisting of a homogeneous emulsion of a 
combustible liquid hydrocarbon oil, wa- 
ter, between two per cent and ten per 
cent napthenic acid as an emulsifying 
agent dissolved in said combustible hy- 
drocarbons. 

* * * 

No. 1,614,930, granted January 18 to 
August Jean Paris, Jr, Bradford, 
Pennsylvainia, for a process of treating 
liquid petroleum hydrocarbons for the 
production of lower boiling liauid hy- 
drocarbons which, comprises preliminar 
ily distilling the petroleum hydrocar- 
bons and subjecting the distillate to 
temperature and pressure appropriate to 
convert it inte lower boiling hydrocar- 
bons while limiting the boiling range of 
the fraction subjected to conversion at 
any instant to less than about 100 de- 
grees F. 

No. 1,615,286, granted January 25 to 
Owen David Lucas and Ernest Law- 
son Lomax, Westminter, England, as- 
signors to V. L. Oil Processes Limited, 
Westminster, England, for a process 
for the refining of light hydrocarbons, 
which consists in heating the hydrocar- 
bons under a pressure which prevents 
vaporization to a temperature above the 
normal boiling point of its highest boil- 
ing point constituent and then expand- 
ing the hydrocarbon suddenly as a va- 
por into a heated filtering chamber, 
causing it to come into contact with a 
polymerizing solid absorbent in the said 
chamber and separating out the poly- 
merized bodies from the hydrocarbon 
vapor. 

* * * 

No. 1,615,384, granted January 25 to 
Frank A. Howard, Elizabeth, N. J., Ed- 
gar M. Clark, New York, and James 
R. Carringer Elizabeth, N. J., assignors 
to Standard Development Compny of 
Delaware, for a process of pyrogenetic 
conversion of hydrocarbon oils into 
lower boiling point oils having domi- 
nant paraffinoid characteristics which 
consist in continuously flowing the hy- 
drocarbon oil through a zone heated to 
a temperature sufficient to cause con- 
version of the oil at a rate of at least 
35 per cent per hour while maintaining 
the oil in communicating units through 
which it progressively flows, applying 
upon the oil a pressure sufficient to 
maintain it in the liquid phase and con- 
tinually removing the vapors of light 
hydrocarbons from each of said units 
substantially immediately upon forma- 
tion during passage through the heat- 
ing zone. 


No. 1,615,400, granted January 25 to 
Max G. Paulus and Oswald C. Brews- 
ter, Casper, Wyoming, assignors to 
Standard Oil Company, Whiting, In- 
diana, for an apparatus for the distilla- 
tion of hydrocarbon oils consisting, in 
a fractionating column, of a transverse 
partition having a vapor passage there 
through, means for retaining a body of 
liquid on said partition, a cap over said 
vapor opening, said cap having an open- 
ing beneath the liquid level, means for 
rotating said cap, and means exterior 
to said cap for preventing formation of 
vortices in the liquid. 

* * * 

No. 1,615,407, granted January 25 to 
Francis M. Rogers, Whiting, Indiana, 
and Robert E. Wilson, Chicago, as- 
signors to Standard Oil Company, 
Whiting, Indiana, for a method of con- 
tinuous distillation of crude petroleum 
oils which comprises reduciing the oil 
to a very heavy bottom by subjecting 
the oil to the action of heat and steam, 
passinig said very heavy bottom, ac- 
companied by steam, through a confin- 
ed passage in a heating zone at a tem- 
perature sufficient to bring the oil toa 
temperature of 700 to 800 degrees F., 
introducing the heated oil and steam 
into a chamber in which separation of 
vapors and liquids takes place, separate- 
ly removing the vapors and _ liquids 
therefrom, and maintaining within said 
chamber absolute pressure of less than 
four inches of mercury. 

“<< 

No. 1,615,479, granted January 25 to 
Foster Malic Poole, Tulsa, Oklahoma, 
assignor to The Brown Instrument 
Company, Philadelphia, for an oil dis- 
tilling apparatus comprising an oil heat- 
er having an oil inlet and an oil outlet, 
an oil and vapor separator having an in- 
let to which said outlet is connected and 
having a vapor outlet, a reflux cooler 
for the vapors issuing through said 
vapor outlet, means adapted to supply 
oil at an approximately constant rate 
to said inlet oil heater comprising 
means for passing a portion of the oil 
supplied directly through said reflux 
cooler to said heater inlet, means inde- 
pendent of the cooler for passing the 
remaining portion of the oil to be heat- 
ed to said heater inlet, and means au- 
tomatically responsive to the vapor out- 
let temperature for varying the amounts 
of oil passing through the reflux cooler 
as required to maintain an approximate- 
ly constant temperature in said vapor 


cutlet. 
* * * 


No. 1,615,480, granted January 25 to 
Foster Malic Poole, Tulsa, Oklahoma, 
assignor to The Brown Instrument 
Company, Philadelphia, for a method of 
tube-still regulation wherein, in operat- 
ing an oil heater of the type compris- 
ing tubes connected to form an elongat- 
ed path of oil travel and means for heat- 
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Compare a Bessemer With Any 
Other, Point by Point 


ERE is only one conclusion possible after a point by point 

analysis of a Bessemer compressor with others—they are better 

built units with a much higher operating and compression efficiency— 
horsepower for horsepower, inch for inch displacement. 


On both the Two Cycle and Four Cycle units typical Bessemer cross- 
head construction with adjustable shoes and bearings, is used through- 
out. All bearings are extra large, all parts are over strength, and the 
complete units are entirely enclosed with all parts made easily 
accessible for adjustment or replacement. 


The compressor cylinder is the new, improved Bessemer type used 
on all Bessemer direct driven compressor units. These 
cylinders have a compression efficiency unequalled by 
any other cylinder and they retain their high initial 
volumetric efficiency without repair or replacement 
during remarkably long periods of service. 

In every detail of engineering and construction, as a 
point by point operating comparison will show, 
Bessemer direct driven compressors (both Two Cycle 
and Four Cycle) are far in advance of even the next best. 


THE BESSEMER GAS ENGINE COMPANY 
18 York Street oe Ji Grove City, Pa. 






Bessemer Four Cycle Compressors 
have a remarkably simple valve 
assembly which assures high en- 
gine efficiency, low fuel consump- 
tion and trouble free service. They 
are ruggedly built to deliver years 
of uninterrupted service. 





Bessemer Type Ten Two Cycle Com- 
pressors are the standard of the natural 
gasoline industry. Their running time 
is consistently 99% plus, and their 
maintenance almost nil. 


BESSEMER COMPRESSORS 


Mention Where You Saw the Advertisement 
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ing said tubes and thereby progressive- 
ly heating oil traveling along said path, 
the oil heating effect is varied in in- 
verse response to changes in the tem- 
perature of the oil at a point in the 
path of oil travel through the still in- 
termediate the entrance and exist ends 
of said path. 
* * x 


No. 1,615,481, granted January 25 to 
Foster M. Poole, Tulsa, Oklahoma, as- 
signor to The Brown Instrument Com- 
pany, Philadelphia, for a method of 
operating an oil refining tube still which 
consists in passing oil at a constant 
rate through the still tubes and heat- 
ing the latter by the combustion of fuel 
supplied at a rate varying with the tem- 
perature to which the oil is heated as 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 


required to maintain said temperature 
approximately constant and supplying 
air for the combustion of the fuel as 
required to maintain an approximately 
constant flue gas composition. 

ee 2 


No. 1,615,482, granted January 25 to 
Foster M. Poole, Tulsa, Oklahoma, as- 
signor to The Brown Instrument Com- 
pany, Philadelphia, for tube oil-heater 
control in a heater of the type compris- 
ing tubes connected to form an elongat- 
ed path of oil travel and means for 
heating said tubes to thereby progress- 
ively heat the oil traveling along said 
path, by a method which consists in 
varying the oil heating effect in joint 
response to variations in the heat ab- 
sorption by the temperature of the oil 

















Building the largest 


single Atmospheric cooling tower in the United States. 


In operation at a large refining plant in Oklahoma. 


Building a Modern Cooling Tower 


The illustration shows one of our large cooling towers in the 


course of erection. 
tower is in place. 
upper half of the tower erected. 


Our company is composed of en- 
gineers whose long experience 
with cooling water problems en- 
titles them to your confidence. We 
have designed and built cooling 
towers and spray nozzle cooling 
systems for firms like Marland Re- 
fining Company, Humble Oil & Re- 
fining Company, Union Oil Com- 
pany, Roxana Petroleum Company, 
and others equally well known. 


Our new bulletin, just off the 
press, describes and illustrates our 
atmospheric ccoling towers for re- 
firing plants. Write for your copy 
now 


The frame work of the lower half of the 
Later the louvres will be added and the 





THE COOLING TOWER COMPANY, INC. 


15 John Street 
Houston, Texas 
The J. A. Rossiter Co., 
410 Umion Nat’! Bank Bldg. 


Tulsa, Okla. 
J. F. Pritchard & Co., 
910 Mid-Continent Bldg. 


New York 
Los Angele«, Calif. 
N. O. Fleming Co., 
5815 Maywood Ave., 
Huntingdon Park 


Representatives in other Principal Cities 
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in each of two different portions of said 


path. 
x * x 


No. 1,615,583, granted January 25 to 
Eugene C. Herthel, East Chicago, In- 
diana, assignor to Sinclair Refining 
Company, Chicago, for an oil cracking 
still comprising a heating flue, a fire- 
box connected to one end of the heat- 
ing flue and a stack flue connected to 
the other end thereof, a batter of oil 
heating tubes connected in multiple ar- 
ranged in and extending through the 
heating flue whereby heating gases 
passing from the fire-box to the stack 
flue pass thereover in the heating flue, 
means for circulating oil through the 
oil heating tubes in a direction gener- 
ally counter-current to the flow of heat- 
ing gases thereover, and means arrang- 
ed on the oil heating tubes in the said 
heating flue except those nearest the 
fire-box for increasing the external sur- 
face thereof, the oil heating tubes in the 
said heating flue nearest the fire-box 
having the minimum external area ex- 
posed to heating gases passing through 
the heating flue. 

* * * 


No. 1,615,779, granted January 25, to 
Frank E. Wellman, Kansas City, Kan- 
sas, assignor to the Kansas City Gas- 
oline Company, Kansas City, Kansas, 
for a method of cracking hydrocarbon 
oil which consists in dividing the main 
body of oil under treatment into a 
plurality of connected bodies whereby 
the area availab'e for the external ap- 
plication of heat is proportionately in- 
creased, intermittently and individually 
heating said separated bodies in peri- 
odic rotation whereby a degree of heat 
greater than could be withstood if con- 
tinuously applied may be employed 
without destructive action, and drawing 
off the resultant vapors from all the 
bodies in common while maintaining a 
common liquid level with extended sur- 
face to prevent foaming in the individ- 


ual bodies. 
* * * 


No. 1,615,991, granted February 1 to 
William D. Mason, Richmond, Califor- 
nia, assignor, by means assignments, 
to Standard Oil Company of California, 
for a process of continuously distilling 
petroleum oil, which comprises contin- 
uously vaporizing oil in a still, contin- 
uously passing the vapors to a tower 
from which all the recondensed oils are 
returned to said still, therein subjecting 
the vapors to the condensing action of 
the feed oil in the system, then intro- 
ducing into the vapors water in such 
proportions that all of the water is con- 
verted into steam and passes off with 
the vapors escaping from such tower, 
and condensing such resulting vapors. 

* * * 


No. 1,616,041, granted February 1 to 
Selden H. Hall, Poughkeepsie, N. Y., 
assignor to The De Laval Separator 
Company, New York, for a process for 
removing wax from waxy mineral oil 
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Williams Double-Disc Gate Valve 
No. 127—representing the height of 
valve service. Ask your dealer for it. 


fj 


} 
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uarantee 








rier im WILLIAMS 










No effort to shirk responsibility! No grumbling over 
severity of the service demanded! No “ifs or ands” or 
quibbling of any nature! 

Service at a profit! That is the plainly understood 
proposition on which all Williams Valves are sold. Dis- 
criminating valve buyers know the Williams saves coal, 
labor, time and trouble, and assures uninterrupted pro- 
duction. Profits from such service are incalculable. 


Williams Double-Disc 
Gate Valve No. 127 


is one of the peerless Williams line that is famed for 
abolishment of all waste—for the insurance of a full, 
steady and leakless flow of Air, Steam, Water, Gas 
or Oil. 


iA tight seat is assured by the ball and socket bear- 
ing discs that also compensate for any temperature dis- 
toition or sagging of pipe lines. 


An exclusive Williams feature is the Union Ring 
method of securing the bonnet to the body, providing a 
rigid, steam-tight joint that cannot corrode. 


The heaviest stem used in any gate valve—made of 
special hard bronze that will not bend or break. Acme 
Standard threads assure maximum wear and long life. 
Packing is force ' against the stem by a Packing Gland 
Follower. 

Many other features that explain the extremely sat- 
isfactory service of Williams Valves are described in Deal , 
our Catalogue 10. It clearly explains why Williams een’ p ge 2 ba 


Double-Disc Gate Valve No. 127 always makes good. Fill Your Order for a 
Sample Promptly. 





Made in two patterns—Medium for 200 lbs. pressure 
and Extra Heavy for 300 lbs. pressure.. Satisfaction 
Guaranteed. 


Catalogue No. 10 mailed on request. 


The D. T. Williams Valve Company 


Cincinnati, Ohio 


Makers of High Grade Bronze and Iron, Regrinding and Nickel Seat Stop and Check 

Valves, Gate, Blowoff, Hydraulic, Swing and Ball Check, Needle, Hose, Whistle Valves, 

Stop and Air Cocks, Unions, Fittings, Water Gauges, Gauge Cocks, Oil Gauges, Lubri- 
cators, Oil and Grease Cups, Steam Traps, Separators. 
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which comprises flowing separate 
streams of waxy oil and a diluent from 
sources of supply into two separate 
bodies of said oil and diluent and heat- 
ing them enroute, feeding both mater- 
ials at a regulated rate from said sep- 
arated bodies and mixing and blending 
them, flowing the heated solution in 
heat exchange relation with said sep- 
arate streams flowing toward said sep- 
arate bodies before heating the mater- 
ials of said streams as aforesaid, where- 
by the materials in the separate streams 
are preheated and the flowing solution 
is pre-cooled, chilling the solution, and 
separating the wax from the oil. 
* * * 

No. 1,616,119, granted February 1 to 

Daving P. Fleeger and Fred P. Osborn, 


Wichita, Kansas, for an apparatus for 
purifying crude oil, comprising a tank, 
a stand pipe therein having an inlet at 
its upper end and an outlet at its lower 
end, said outlet being in communica- 
tion with the bottom portion of the 
tank, superposed parallel partitions fit- 
ted around the stand pipe and extend- 
ing to the wall of the tank, there being 
screened openings within the partition 
but out of alinement, said partitions 
constituting superposed baffles, a frus- 
to-conical baffle fitted about the stand 
pipe between the lower partition and 
the bottom of the tank and spaced 
therefrom, said baffle extending close 
to but spaced from the wall of the tank, 
and a heating means interposed be- 
tween the bottom of the tank and the 





Certified Results 
of Tracyfier Operation 


$2.45 per year return for every dollar 
invested in Tracyfiers in a 
Central Station. 


$1.43 in a Paper Mill 
1.39 in a Steel Plant 
1.97 in a Cement Plant. 
1.34 in an Oil Refinery 


Tracyfiers have proved a profitable investment 

for these companies—because they assure the 

continuous delivery of Standard Specification 
Steam 


Write for Bulletin 


Andrews- Bradshaw Co. 


535 Fourth Ave. 


Pittsburgh, Pa. 


Which of these Bulletins shall we send you? 
No. 40. Certified Savings due to the use of Standard Specification Steam. 
No. 39. Standard Specifications for Clean and Dry Steam. 
No. 37. What Happens when you don’t have Standard Specification Steam. 


No. 36. Concentration in Boilers. 


. 34. The Tracyfier in Cement Plants. 


No. 32. The Physical Side of Concentration in Boilers. 
No. 28. Blowing Down a Boiler Through the Steam Nozzle. 
No. 24. Amount of Savings by Using Standard Specification Steam in an Oil 


arn RRO RA 
whee wwe www 
° 


Refinery. 


enna’ 
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frusto-conical baffle said tank having an 
outlet above the level of the upper par- 
tition. 
eo 

No. 1,616,242, granted Fekruary 1 to 
Clyde L. Voress and Nelson C. Turner, 
Charleston, W. Va., assignors to Gas- 
oline Recovery Corporation of Dela- 
ware, for a process for the recovery 
of a mixture of hydrocarbon vapors of 
different volatility from gaseous mix- 
tures which consists in contacting the 
gaseous mixture with a solid absorbent 
for insufficient time to permit the se- 
lective action of the absorbent to dis- 
place a large proportion of the more 
volatile vapors with less volatile va- 
pors, then volatilizing a substantial 
portion of the vapors therefrom, then 
cooling the volatilized vapors to any 
desired degree, then passing the vola- 
tilized vapors through a second solid 
absorbent in which the selective action 
of the absorbent is permitted to elimi- 
nate the major portion of the undesir- 
able vapors, and vaporizing and con- 
densing a substantial part of the ab- 
sorbed vapors from the second absorb- 
ent. 


x ok x 
No. 1,616,352, granted February 1 to 
Ernest B. Cobb, Jersey City, N. J., as- 
signor to Standard Development Com- 
pany of Delaware, for a process of de- 
stroying emulsion inducing compounds 
including sulfo-compounds present in 
sulphuric acid treated oils by reason 
of the acid treatment thereof which 
comprises maintaining such oils at a 
temperature of 350 to 500 degrees F. 
until decomposition of such emulsion 
inducing compounds including sulfo- 
compounds is effected within the oil 
body. 
x * x 
No. 1,616,353, granted February 1 to 
Ernest B. Cobb, Jersey City, N. J., as- 
signor to Standard Development Com- 
pany of Delaware, for a process of re- 
fining heavy distillates which comprises 
treating such distillates with a large 
amount of fuming sulphuric acid, neu- 
tralizing the acid treated oil, distilling 
the oil with fire and steam to a 5 to 
10 per cent bottom, collecting the dis- 
tillate, retreating the distillate with a 
less proportion of fuming sulphuric 
acid, heating the resulting sour oil to 
about 350-500 degrees F. while passing 
steam therethrough, continuing the 
heating and steaming until the oil be- 
comes substantially neutral and will 
not tarnish copper, and filtering the oil. 
me oe 
No. 1,616,515, granted February 8 to 
Hans O. Swoboda and Earl M. Rich- 
ards, Pittsburgh, Pennsylvania, assign- 
ors to H. O. Swoboda, Inc., Pittsburgh, 
for a means of cracking liquid hydro- 
carbons consisting of a concentric tub- 
ular conduit, means for circulating 
steam through an inner tube, means 
for dropping hydrocarbon into the 
steam, electric heating means employ- 
ing a portion of the conduit as resist- 
ance, and a heat interchanger utilizing 
a heat exchange medium other than 
hydrocarbon to withdraw the heat from 








ec 





MARCH, 1927 A Gulf Publishing Company Publication 


uch Gasoline Is 
In Your 
Pressure 
Distillate 
Bottoms? 


Increased Yields of Gasoline 
from Pressure Distillate With 
Winkler and Koch Bubble 





w ke 
a 8 


DEGREES FAHRENEIT 


» 
8 


[seers 


“6 
PERCENT Towers. 


Actual Plant Practice With Winkler & Koch 
Bubble Towers Using Fire and Steam 


Engler Distil- 
ation of Gaso- 


Treated Pressure Dist. Pressure Gasoline P. D. Bottoms Hempel Distillation line from 
Engler Distillations of Pressure Distillate Hempel Column 


Gravity 49.6°Be. 54.8 34.4 50.0 56.4 


140°F 120°F 450°F 82°F 120°F 
190 191 474 174 178 
243 233 486 228 214 
287 265 496 282 243 
330 290 505 316 262 
376 313 514 380 298 
420 337 523 414 328 
460 362 538 Cut 66.0% 430 356 
498 384 556 380 
548 406 588 406 
596 431 612 442 
Percent Yield 68.0% 66.0% 








This is another example of what Winkler and Koch bubble towers are doing in actual serv- 
ice. Throughout the oil industry these towers are demonstrating their efficiency and operability 
on crude stills, pipe stills, cracking plants, rerun stills, and natural gasoline plants. 


The refiner who does not secure results comparable to these is losing potential profits which 
are far more than he realizes. 


The Winkler-Koch Engineering @. 
CONSULTING AND CONSTRUCTION ENGINEERS 
429 First National Bank Building Wichita, Kansas 
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Resists 





Acid and Corrosion 








When ordinary studs wear out or break 


down in service, replace them 


with aluminum 


bronze, the corrosion resisting alloy with the 


strength of steel. 


We cast, machine and thread many such 


parts each year to 


refiners’ specifications. 


Increasing orders indicate that they save 


money for all users. 


Unusual foundry methods 


which we have 


developed enable us to keep the first cost low. 


Send blue prints for estimate 


Buffalo Bronze Die Cast Corporation 


100 Arthur St. 


Buffalo, N. Y. 


SOUTHERN CORNICE WORKS 


Phone 2-1546 











Manufacturers of 


“SOCO” STATIONARY 
AND REVOLVING 
VENTILATORS 


For Refinery 
And Natural Gasoline Plants 





Oil Field Work A Specialty 





TULSA, OKLAHOMA 





4 


118-20 S. Cincinnati 
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the cracked material and supply it to 
the heating portion of the system. 
a 

No. 1,616,521, granted February 8 to 
Frank E. Wellman, Kansas City, Kans- 
as, for a method of cracking oils which 
consists in causing the oil to circulate 
by convection upwardly through a 
heated zone, into a second relatively 
cool zone, and return downwardly 
through a third zone, back into the 
heated zone, taking off the vapors at 
2 point near the uppermost point in 
the cycle of circulation, and at two 
different points near the lowermost 
point in the cycle of circulation con- 
tinuously drawing off residuum and 
supplying additional fresh oil at a rate 
sufficient to compensate for the amount 
withdrawn and to maintain a substan- 
tially constant amount of oil in the 
still, said draw off and supply being 
reversed and interchanged at intervals. 

a. 

No. 1,616,777, granted February 8 to 
James William Booth, Barnsdall, Ok- 
lahoma, for a cleaning mechanism for 
stills comprising, in combination, a 
drive shaft rotatably mounted in the 
still, a carriage slidably mounted on 
said shaft and _ rotatable therewith, 
cleaning elements on said carriage to 
contact with the wall of the still, 
means for automatically alternately ro- 
tating said shaft first in one direction 
and then in the opposite direction, and 
means operating in consonance with 
the rotation of the shaft to automati- 
cally move the carriage longitudinally 
on the shaft. 

* * * 

No. 1,616,840, granted February 8 to 
Harry H. Armstrong, Los Angeles, for 
a distilling and refluxing unit consist- 
ing, in combination, of a furnace; a 
still having an anterior portion and a 
posterior portion supported in said fur- 
nace; a pipe coil having an inlet and 
an outlet end supported in said fur- 
nace below said still; means for deliv- 
ering oil to the inlet end of said pipe 
coil; means for delivering fluid from 
the outlet end of said pipe coil to said 
still; means in the anterior upper por- 
tion of said still for thinly spreading 
and finely dividing the fluid so deliv- 
ered thereto; a dephlegmator directly 
connected to the posterior upper por- 
tion of said still; means for returning 
any condensates from said dephlegma- 
tor to the posterior portion of said 
still; means in said still for finely di- 
viding the condensates so returned, 
means for withdrawing vapors from the 
top of said dephlegmator, and means 
for withdrawing residuum from _ the 
lower posterior portion of said still. 

* * * 


No. 1,617,077, granted February 8 to 
Edward A. Nill and Frederick C. Ack- 
er, Cleveland, Ohio, assignors, by di- 
rect and mesne assignments, of one- 
third to Pearl E. Selby, Portsmouth, 
Ohio, and two-thirds to J. R. Dall, 
Norwalk, Ohio, for a lubricant consist- 
ing of a hydrocarbon oil, relatively 
small portions of castor oil, an unsa- 
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MOTOR MUSIC 


Cy Paks... see 

... a rythmic whirr...a 
steady roar... the pilot’s ear 
tuned to motor music is satisfied. 
He skims the ground like a swal- 
low ... takes wing . . . and rises 
to meet the sun. 

This is the day of efficient trans- 
portation in which “Natural Gaso- 
line plays its part. 

This new era demands a super 
motor and a super fuel of high 
volatility. Modern motor fuel 
contains its percentage of “Natur- 
al Gasoline” 

CHESTNUT & SMITH 


CORPORATION 
TULSA,OKLA. 
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ponified hydrogenated fatty oil in pro- 
portion greater than that of the castor 
oil. 

* * * 

No. 1,617,201, granted February 8 to 
Henry N. Dons, Rochester, N. Y., as- 
signor to Nelson a Hallauer, trustee, 
Rochester, N. Y., for a process of sep- 
arating mineral oils from their emul- 
sions with water and other foreign sub- 
stances, which consists in mixing there- 
with a quantity of cellulose impregnat- 
ed with a caustil alkiai whereby the 
oil is permitted to separate from the 
water and other foreign matter. 

* ok * 

No. 1,617,619, granted February 15 to 
Gustav Egloff and Harry P. Benner, 
Chicago, assignors to Universal Oil 


Products Company, Chicago, for an 
apparatus for treating oil comprising 
a tube still through which oil is adapt- 
ed to be passed and heated, during 
passage therethrough, to a cracking 
temperature, a vertically disposed ex- 
pansion separating chamber, means for 
delivering heated oil constituents from 
said tube still to said separating cham- 
ber, means within said separating 
chamber for causing said heated consti- 
tuents to pass downwardly throughout 
substantially the entire length thereof 
and then to rise vertically therethrough, 
a driven rotary valve at the lower end 
of said chamber for discharging liquid 
oil and precipitated carbon therefrom, 
and means for taking off vapors from 
the upper end of said chamber. 





Closer temperature regulation 
means finer cut fractions—few re- 
runs—waste elimination. That’s 
the vital consideration in the mod- 
ern refinery. 


The above photograph shows an 
installation of three Foxboro Re- 
cording Thermometers and a 
Foxboro Automatic Temperature 
Recorder-Controller, at the Sinclair 
plant, Cromwell, Okla. 








Still Temperature Control 
Error Proof—Weather Proof 


THE FOXBORO CO., INC. 


Neponset Avenue, Foxboro, Mass., U. S. A. 
205 So. Cheyenne Avenue, Tulsa, Okla. 


New York Chicago Boston Philadelphia Pittsburgh 
Cleveland ; Rochester Atlanta Los Angeles 
Detroit San Francisco Portland, Ore 


BOR 


REO. U.S. PAT. OFF. 


THE COMPASS OF INDUSTRY 





These Foxboro Instruments are 
guaranteed permanent in calibra- 
tion and are accurate to within 
less than 1 per cent of total scale 
range. They are backed by a 
country-wide sales and service or- 
ganization and by a company which 
enjoys a national reputation for 
manufacturing instruments of the 
highest quality. We shall be glad 
to send you the names of the 
many refineries that are 100 per 
cent Foxboro equipped. 








MARCH, 1927 


No. 1,617,737, granted February 15 to 
Charles C. Averill, Houston, assignor 
to Wm. S. Barnickel & Company, 
Webster Groves, Missouri, for a proc- 
ess for breaking a crude oil emulsion 
characterized by adding water to the 
original emulsion, and then subjecting 
said mixture to an emulsifying oper- 
ation and then to the action of a chem- 
ical demulsifying agent. 

x * * 


No. 1,617,738, granted February 15 to 
Charles C. Averill, Houston, assignor 
to Wm. S. Barnickel & Company, 
Webster Groves, Missouri, for a proc- 
ess for treating emulsions of mineral 
oil and water, characterized by sub- 
jecting the emulsion to an emulsifying 
operation, and thereafter subjecting the 
emulsion to the action of a demulsify- 
ing agent which tends to cause the 
component parts of the emulsion to 
separate. 

* * x 

No. 1,617,739, granted February 15 to 
Charles C. Averill, Houston, assignor 
to Wm. S. Barnickel & Company, 
Webster Groves, Missouri, for a proc- 
ess for breaking a water-in-oil emul- 
sion, characterized by adding to the 
emulsion an amount of water at least 
equal in volume to the quantity cf the 
emulsion, subjecting said mixture to an 
emulsifying operation and also subject- 
ing said mixture to the action of a 
chemical demulsifying agent which 
tends to cause the emulsion to break 
and separate into its component parts. 

x *k x 

No. 1,617,740, granted February 15 to 
Charles C. Averill, Houston, assignor 
to Wm. S. Barnickel & Company, 
Webster Groves, Missouri, for a proc- 
ess for breaking a natural occurring 
petroleum emulsion of the water-in-oil 
type, characterized by homogenizing 
the emulsion and subsequently subject- 
ing the emulsion to electrical dehydrat- 
ing action. 

x KK 

No. 1,617,741, granted February 15 to 
Charles C. Averill, Houston, assignor 
to Wm. S. Barnickel & Company, 
Webster Groves, Missouri, for a proc- 
ess for breaking a natural occurring 
petroleum emulsion of the water-in-oil 
type, characterized by adding a chem- 
ical demulsifying agent to the emulsion 
and also subjecting the emulsion to 
homogenization of such a character as 
to make the water-droplets of substan- 
tially uniform size and simultaneously 
decrease the diameter of said water 
droplets and their distance apart, and 
subsequently subjecting the emulsion 
to electrical dehydration. 

* * * 

No. 1,617,826, granted February 15 to 
Albert A. Somerville, Flushing N. Y., 
assignor of two-thirds to R. T. Vander- 
bilt Company, Inc., New York, for an 
improved petroleum oil composition 
comprising petroleum oil having com- 
bined therewith a small amount of a 
condensation product of a ketone with 
a nitro-genous base. 
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SIMPLEX 
CAST IRON 


CONDENSER >» “©. 
PIPING Se. 

















Settles the Rust Question 


Pp ee a the CROSS SECTION OF ASSEMBLED JOINT 
rogressive SIMPLEX CONDENSER PIPING 


durability of cast iron pipe in their con- oh TYPE 2 


denser coils without the disadvantage of al | 7 f an 
} 








standard flanged pipe construction. Our ans ee, 
Simplex joint, using a triangular shaped, 
endless asbestos gasket, is the secret. It 
is fully described and illustrated in our | |_ 
Catalog No. 55. Your copy is ready to 
be mailed upon receipt of your request. 








Cast bon Retainey Ring { 


—Stutfing Bax 
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Dimensions A and B are American 
Standard for 125 ibs. pressure 


Do you know why cast iron resists ie dee 
corrosion so much more than other fer- 
rous metals? Our Bulletin No. 44 ex- 
plains it. 





Write for Simplex Condenser Catalog 
Number 55 


AMERICAN CAST IRON PIPE COMPANY 


General Offices and Foundry: Birmingham, Ala. 


Branches at 
Dallas, Kansas City, San Francisco, Los Angeles, Chicago, New York, 


Write Also for information on Our Pre- 
pared Joint Cast Iron Pipe for Oil Lines 
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Edward Forged Steel Valves 


























Strong 
Heavy Stem of 
Non-Corrosive rolled 


Packing 
Nut 








Note the 
straightway 
fiow, providing 
advantages of both 
the gate and 
globe valves 


HT 
NT} 










Removable 
seat, hexagonal 
hole for removing. 
Special wrench 
is not neces- 
sary 














End 
Hexes heavy 
and deep—will 
not distort 


Plug type 
stem and integral 
disc—drills its way 
to metal seat. Disc 
has ample stock 
for remachining 
if necessary 














Here are two outstanding reasons why you 
H should standardize on Edward Forged Steel 


N Valves. 
f (1)—designed and built for service up to 500 
; pounds pressure and intermittent temperatures 


to 1100° degrees F.—they therefore will fit any 
service need within this range. 

(2)—because of quantity production these high 
grade valves are priced LOW ENOUGH to jus- 
tify their use even in service far below their 
maximum rating. 


The Edward Valve & Manulacturing Company 
Main Office and Works East Chicago, Ind. 


Maintenance Engr. Corp., 1802 Conti St., Houston, Texas 
Chapman Valve Mfg. Co., P. O. Box 974, Tulsa, Okla. 





Globe Valve 
Plug Type 
No. 682 



















—immediate 
shipment 
from stock 


If you have a plant 
nearing completion— 
a few extra valves 
needed for last min- 
ute installation — an 
emergency arises 
where valves are 
needed quickly—wire 
Edward — specify 
“Forged Steel 
Valves” — immedi- 
ate shipment will be 
made — any quanti- 
ty and any size from 
\%-inch to 2-inch in- 
clusive. 

Edward Forged 
Steel Valves are 
made in both Globe 
and Angle pattern— 
Plug Type or Ed- 
ward Protected Seat 
and Disc, 


Ask for Refinery 
catalog. 








—for every refinery 


service 





a. 
NORTH AMERICAN CAR CORPORATION | 


TANK CARS 


LEASED AND REPAIRED 


NORTH AMERICAN CAR CORPORATION 


327 S. LaSalle St., Chicago, Ill. 





Terminals: 
Tulsa, New 





Domestic and Export 


Chicago, 
Orleans 
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Shell Company Building 
Big Modern Refinery 


Los Angeles.—Work on the con- 
struction of the Shell Company’s new 
California refinery is under way. The 
new 18,000 barrel plant is located on 
a 320 acre tract owned by the company, 
just south of the Dominguez oil field 
and about two miles north from Wat- 
son, California. At Watson the com- 
pany is operating its 50,000 barrel re- 
finery. 

The new installation will represent 
an expenditure of $7,000,000; this in- 
including the tract of land 
All of the 

refining 


vestment 
comprising the plant site. 

scientific 
included in 
plant is in 


latest developed 


equipment plant 


will be 
construction. When 
operation, the Shell Company will have 
a total refining capacity in California 
of 104,600 barrels per day. 

Ten 80,000 barrel steel tanks have al- 
ready been erected on the land and a 
force of 200 men are at work grading 
When ac- 


this 


and preparing foundation. 
tual construction of the refinery proper 
is started more than 1000 men will be 
employed. 

The Shell Company will soon start 
construction of pipe lines for the trans- 
portation of crude oil, natural gas and 
gasoline from its holdings in the Ven- 
tura Avenue field to its refining plants 


near Los Angeles. 


Building Gasoline Plant 
In Oklahoma 


Tulsa, Oklahoma.—Construction has 
been started by the Association pro- 
ducers Gasoline Company of Los An- 
geles, Calif., on a natural gasoline plant 
on the Keystone road, near Sand Springs 
in section 15-19-11. The plant will take 
gas from the properties of the Glidden 
Oil Corporation. It will have capacity 
of around 5000 gallons daily. C. S. 
Kaufman is district manager for the 
concern in Oklahoma. 


Japanese Refineries Buy 
Graver Equipment 


Chicago, Ill—The Nippon Oil Com- 
pany of Yokahama, Japan, has recent- 
ly placed an order with the Graver 
Corporation, East Chicago, for the sec- 


ond installation of three units of 
Schulze vacuum stills to enter that 
country. John Schulze of the Red 


River Refining Company is the inven- 
tor of the unit bearing his name, which 
is a process for the manufacture of 
lubricating oils under vacuum distilla- 
A like order for three units, was 


tion. 
received some months ago by the 
Graver Corporation from the Ogura 


Oil Company, whose plant is also at 
Yokahama. 


NEY 
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SAFEMCD 


REFINERY 
PAINTS 


. Where are they mader 


In our own factory, under 
careful, expert supervision. 























> 


mete 


Where are they used? 


By oil companies all over 
the South and Southwest. 


a, 





AMERICAN 
PAINT & SUPPLY COMPANY 


DALLAS, TEXAS 
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North Texas Refineries Increase Capacity Through 
Equipment Additions 


Wichita Falls, Texas.—Since the in- 
stallation of the new pipe still units at 
the Panhandle Refinery Company’s 
Wichita Falls plant, this refinery has 
been able to increase its total gasoline 


yield through skimming and cracking 


through Dubbs units, ten per cent. The 
plant is now running around 3000 bar- 
rels daily. 

The American Refining Company’s 
plant in this same district is operating 
at about 5,000 barrels daily, charging 
gas oil to its Cross cracking units. The 
four Dubbs units are not now in oper- 
ation as the company is installing new 
expansion chambers. 


The Western Oil Corporation of Tex- 
as is operating its newly. reconditioned 
plant, formerly the old Sunshine State 
refinery, in the preparation of special 
products such as painters naphtha. An- 
derson and Prichard of Oklahoma City, 
recently purchased a one half interest in 
this refinery. Another plant in this 
same area is also specializing in so- 
called special naphtha. The Orient Re- 
fining Company has marketed its pro- 


ducts in this special field for some 
years. 
The Continental Oil Company’s 


Wichita Falls plant is running around 
4,000 barrels daily. Wilson Brothers 








TEXAS 
FIRE BR 
































Athens Brick & Tile Co., 
Athens, Texas 


Fire Brick 
Meeting the 
Needs of 
Refiners ata 
Lower Cost 


cal points. 





Texas Clay Products Co., 
Malakoff, Texas 


A High Quality 


Only because of the fact that Texas Fire Brick is made 
in the Southwest is it possible for the Southwestern Re- 
finer to get this High Grade Brick at a lower price. You 
save the difference between the long freight haul from 
remote shipping points and the short freight haul from lo- 
The quality of Texas Fire Brick is equal to 
more than 85 per cent of fire brick uses. 
needs and it is likely that we can show you wherein you 
can effect still greater economies. 


Write Any Association Member Listed for Facts and Figures 


Texas Fire Brick Mfgrs. Assn. 


Promoting Texas Fire Brick Economis 











Elgin Butler Brick Co., 
Austin, Texas 











Acme Brick Co., 
Ft. Worth, Texas 


Tell us your 
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and Miller Petroleum Company plants 
are operating under lease. Primrose 
Refining Company has recently com- 
pleted the installation of a 1500-barrel 
Kellog pipe still and is operating at that 
rate. 

At Burkburnett, Noble Oil and Gas 
is charging about 2800 barrels daily, 
Humble Oil & Refining Company is 
running about 3000 barrels and charg- 
ing fuel oil residuum to the tube and 
tank cracking unit. Tidal Western Oil 
Corporation’s Burkburnett plant is op- 
erating at its rated capacity of 2500 
barrels. Crystal Petroleum Company 
at Burkburnett is shut down. 

Dale Oil and Refining Company at 
Electra is in operation, as is the lowa 
Park Producing and Refining Company 
at Iowa Park. 

The general tendency among the re- 
finers of the district is not to charge 
crude to stills at maximum capacity 
under present market conditions. Prac- 
tically all of the operating refiners how- 
ever, are giving their respective plants 
their spring cleaning, and attending to 
the usual repairs and replacements nec- 
essary after the winter’s operaticn. 


Wichita Falls Center of 
Export Buving 


Wichita Falls, Texas.—Sinclair Re- 
fining Company transferred its Mid- 
Continent district export buying office 
from Dallas to Wichita Falls on March 
1, and offices are now located at 915 
Hamilton building, with W. A. “Bill” 
Tracy in charge. Wichita Falls now 
serves as headquarters for the three 
largest export buyers of refined pro- 
ducts from Mid-Continent district re- 
finers, as Tom Davey, manager of the 
Atlantic Refining Company, and Wil- 
bur Cahoon, manager of the Carson 
Petroleum Company, moved from Dal- 
las to Wichita Falls about a year ago. 

Independent refiners in the Wichita 
Falls District cater to export gasoline 
business more so than any other refin- 
ing center in the Mid-Continent, and it 
is largely for this reason that the three 
largest patrons of the export gasoline 
market shifted their headquarters. 





R. W. Miller, formerly manager of 
the Houston branch of the U. S. Flex- 
ible Metallic Tubing Company, has 
been transferred to the main office of 
the company in San Francisco. His 
successor in the Houston branch offi- 
ces will be named later. 





J. B. Joyce, superintendent in charge 
of the Continental Oil (was Texhmoa) 
Company’s skimming and_ cracking 


plant at Wichita Falls, has resigned to 
take charge of the Simms Oil Com- 
pany’s refining plant at Dallas and also 
a skimming and cracking plant under 
construction at Smackover, Arkansas. 
The latter plant is scheduled to begin 
operating late this year. 
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26 Cortlandt St., 
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ACID-PROOF ANTI CID 


They are real protective coatings under 
Applied like paints, they hug the surface 
pores. Moisture and gases cannot creep through or beneath them. 
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STOP Corrosion! 


QUIGLEY TRIPLE-A SOLUTIONS 


(Reg. U. S. Pat. Off.) 


Booklet OC103 tells how and why. 


Quigley FurnaceSpecialtiesG., Inc. 


New York City. 


Distributors with stock and service in every 
Industrial Center and Oil Field 
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PAINT 
WITH BRUSH 
OR 
SPRAY 











They prevent corrosion of iron, steel, tin, galvanized and plated 
They also waterproof and protect surfaces of brick, 
stone, concrete, cork insulation, wood, etc. 
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and penetrate the surface 
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Where Bristol’s Fit 
Into Refinery Work 


Refinery operations today are careful- 
ly guided by automatic control de- 
vices of every description—but even 
these do not accomplish the desired 
result without some means of check- 
ing their performance. 


That’s where Bristol’s Recording In- 
struments fit into the picture. They 
provide the necessary check on con- 
trol apparatus. They furnish contin- 
uous, daily records of every variable 
condition — records that give defi- 
nite knowledge of what’s going on— 
records that help get RESULTS. 
We have the instruments for your re- 
quirements. Let us know your prob- 
lems. 











BRISTOL'S 


Automatic Control 
Equipment for Temper- 
ature and Pressure. 
; Recording and _ Indicat- 
ing Instruments for 

Pressure and Vacuum 

Temperature 

Liquid Level 

Speed 

Motion 

Operation 

Electricity 

Etc. 
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Pumps for All Refinery and 
Gasoline Plant Services 


Catalogs and Bulletins on request 


GOULDS PUMPS, INC. 


Seneca Falls, New York 








Tue REFINER AND NaTuRAL GASOLINE MANUFACTURER 


MARCH, 1927 


North American Buys 
300 Tank Cars 


Tulsa, Oklahoma.—The North Am- 
erican Car Corporation has placed an 
order for 300 tank cars, 8,000 capacity, 
to be delivered early this month. The 
cars are being built by the Bethlehem 
Steel Company. 

The North American has purchased 
a plant from the North Judson Car & 
Equipment Company at North Judson, 
Indiana. The plant will serve as a re- 
pair and distribution point of the con- 
cern and its affiliated company, the 
Palace Poultry Car Company. 


Natural Gasoline Output 
in Panhandle Grows 


Amarillo, Texas.—The natural gaso- 
line plants in the Amarillo or Panhan- 
dle area, during January, manufactured 
better than 5,500,000 gallons of natural 
gasoline from the gas production treat- 
ed,—this figure indicating a continued 
gain in production. 

Storage of natural gasoline approxi- 
mately 1,225,000 gallons,—which also 
was an appreciable increase. 

Plants in the fields of Hutchinson 
County led the area with a production 
of 4,423,000 gallons. Gray County, with 
an output of 646,000 gallons was sec- 
ond in production. Carson County 
plants produced 363,000 gallons of gas- 
oline. Potter County output was 122,- 
000 gallons, and Wheeler County plants 
produced 17,000 gallons. 

Lately developed treating systems 
have virtually eliminated the difficulty 
formerly encountered in the prepara- 
tion of sweet natural gasoline. 


Gasoline Men Will Meet 
At Ranger, March 15 


Tulsa, Oklahoma.—The first meeting 
of natural gas plant operators, under 
auspices of the Association of Natural 
Gasoline Manufacturers, will be held at 
Ranger, Texas, March 15. This will 
be followed by a similar session at 
Wichita Falls, March 18. 

These two will mark the end of these 
meetings until after the annual conven- 
tion, which is to have a day for plant 
operators. 

Future meetings of plant operators 
in gasoline manufacturing centers will 
be considered later. 





C. E. McGregor, formerly of the Re- 
public Flow Meters Company, has join- 
ed The Brown Instrument Company, 
Philadelphia, Pa., for which concern he 
will handle the new Brown Electric 
Flow Meter in the Chicago territory. 
Mr. McGregor received his technical 
education at the Sheffield Scientific 
School of Yale University, graduating 
in 1910. During the past ten years he 
has been connected actively with Flow 
Meter development and sales. In ad- 
dition to extensive acquaintance 
throughout Illinois and surrounding 
states, he has a wide contact with en- 
gineers throughout the country. 
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HEAVY DUTY EXPANDERS FOR STILL TUBES 


















| TOOLS FOR THE OIL INDUSTRIES 


Hydraulic Pressure Pumps, 8000 pounds 
S| iG Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds. 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds. 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 

Screw Punches for Plate Work 

Flaring Tools for Still Tubes 

Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. Henderer’s Sons 


Wilmington, Del. 
Established 1870 Expanders since 1884 









































GOETZE 


Metal-Asbestos Gaskets 
for 
Modern Refinery Practice 




















Write for this 36-page “Guide”’ 








! Goetze Gasket & Packing Co. 


28 Allen Ave., New Brunswick, N. Y. 
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| EXTRACTS OF REFINING TECHNOLOGY 





Acid Sludge From Refining Kero- 
sene.—The dilution of the tar which is 
obtained by washing kerosene with 
fuming sulphuric acid, 20 per cent of 
sulphur trioxide, gave an oil contain- 
ing sulphur compounds and aromatic 
hydrocarbons. The presence of the 
following hydrocarbons was demons- 
trated by the preparation of suitable 
crystalline derivatives: toluene meta 
and para xylenes, mesitylene, psi cu- 
mene, hemimellithene, para ethyltolu- 


- tion of a trimethylnaphthalene. 


ene, an ethylzylene, a diethylbenzene, 
naphthalene, beta methylnaphthalene, a 
dimethylnaphthalene, and some indica- 
A sat- 
isfactory method for the identification 
of aromatic hydrocarbons is to replace 
all the unclear hydrogen atoms by 
bromine, with subsequent examination 
of the crystalline bromo compounds. 
Journal of the Chemical Society 1926, 
pages 2545 to 2554. 





count. 
operator as well. 


for pressure from 0 to 3000 Ibs. 


Dead Weight Tester. 


BOSTON NEW YORK 


Sales and Service: 





Crosby Fluid Pressure Scale 


For Testing gauges to pressures up to 3000 Ibs. 
pressure pr square inch 





Style CD 110 


For pressures above three hundred pounds the Dead Weight Teste-, owing to the 
height of the stack of weichts involved, is cumbersome, top heavy and easy to upset. 
The weights must be changed for every pressure, involving the possibility of error in 
Weights are not infrequently dropped, which damages them and sometimes the 


If the weights are bruised or injured in any way, the al’gnment of the stack is im- 
| paired, producing an appreciable side thrust on the piston. 

All of these difficulties are avoided in the Crosby Fluid Pressure Scale, Style CD-110, 
In this instrument, which weighs less than the gage | 
tester and is contained in a sinrle mahogany carrying case, the use of heavy weights } 
is avoided and the pressure is read directly from a graduated scale beam. 


The instrument is cormpact, simple in design, easer and quicker to operate than a 


Crosby Steam Gage & Valve Co. 


WESCOTT & GREIS, INC., Tulsa and Los Angeles 
GEO. H. TAY & CO., San Francisco. 


CHICAGO LONDON 








MARCH, 1927 


Catalytic Formation of Petroleum 
Hydrocarbons from Fats.—The con- 
version of fats occurs at lower tem- 
perature than those employed by 
Maihle, the 


whom were secondary. 


products obtained by 


At low temper- 
atures, avoiding distillation, heavy vis- 
cous oils are obtained as a primary 
product. Oijl or fat was mixed with 20 
per cent of its weight of kieselguhr or 
sodium chloride and boiled for 20 hours 
under a reflux condenser, the tempera- 
ture not exceeding 300 degrees C. The 
product, free from catalyst and saponi- 
fiable matter, was fluorescent, had a 


density of 0.92 or 0.87 and an iodine 
number of 52 or 39, with linseed oil 
or tallow respectively as raw material. 
The acetyl values were 13 and 16 and 
the acetyl values of the hydrogenated 
products 32 and 61 respectively. Pe- 
troleum 1926, volume 22, pages 815 to 
816. 
x * x 

Examining Lubricating Oils for Ab- 
sorbed Gasoline.—An interesting ar- 
ticle on the examination of motor lu- 
bricating oil, as well as others, for ab- 
sorbed gasoline, due to the crank case 
dilution, by distillation with steam is 
described in Brennstoff Chemie, 1926, 
volume 7, pages 309 to 311. In this 
compact modification of the usual ap- 
paratus for distilling oils with steam 
a cylindrical vessel containing the oil 
is held suspended in the neck of the 
steam generator by a conical plug. The 
oil vessel is thus steam jacketed, and 
the steam is introduced into the oil 
through a number of U tubes, one limb 
of which is slightly longer than the 
other, and passes through the bottom 
of the oil vessel. This combined still 
is connected with a spiral condenser 
and a graduated receiver, from which 
the condensed water is automatically 
siphoned off, the whole apparatus be- 
ing attached to a single retort stand. 
The steam generator carries a release 
cock, which is opened at the end of the 
distillation in order to prevent oil being 
drawn back into it. The apparatus may 
also be used for determining the water 
content of oils, in which case toluene 
or xylene is boiled in the generator in 
the place of water. 

* * x 

Distillation of Petroelum with Gases. 
—A gas is passed through 400 cubic 
centimeters of topped petroleum at a 
temperature of 250 degrees C, at a ve- 
locity of 20 cubic centimeters per sec- 
ond till eighty cubic centimeters are 
distilled off, and then at 50 cubic centi- 
meters per second till a further 21.5 cu- 
bic centimeters are collected. In dis- 
tillation in a stream of coal gas, dens- 
ity 0.47, for 33 to 34 minutes, the dis- 
tillate has a density of 0.83125, flash 
point of 38.5 degrees C, iodine value 
of 2.6. In distilling with air for a pe- 
riod of 20 minutes the distillate had a 
density of 0.8327, flash point of 42 de- 
grees C, iodine value of 2.7. In dis- 
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ROTO TUBE CLEANERS 











Roto Air-Driven Heavy Duty Cleaner 


CRACKING STILLS 


THEROTOCO. “Niwas NEWARK, N. J. 
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Feed him 
FRESH-COOL-AIR 


—and he’ll work with greater ease, comfort and safety. 


| The M-S-A Standard 


| HOSE MASK 


| 


| Supplies a continuous stream of fresh air to workers in 
| Tank Cars, Oil Tanks, or in any confined gaseous space. 






| Send for Bulletin No. 99F for complete information 
on this and other types of Hose Masks 


rT Standard for th 
| Mine Safety 4 fF 5) —Sppliances Co. hanatiates tes ; 
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complete circulation. 


Illustrated is a welded manifold Coil for tar extracting 
plant of seamless tubing throughout, and desiened for 





Processes 


often demand material not standard in 
design, dimensions or practice. When 
such requirements are put up to “Power 
Piping” unfailing solution is assured. Be- 
hind every order, no matter what, Power 
Piping engineers can bring an experience 
that guarantees efficiency and economy 


—and positive satisfaction to you! 


welcome inquiries from the oil industry! 


Power Piping Company 


Pittsburgh 


Special Chemical 
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For All Purposes, Kinds of Gas, Pressures 


78 Oil and Refining Companies now using the 


Mettler Entrained Combustion 
Gas Burners 


Write for Latest Condensed Catalog 


Lee B. Mettler Co. 


Los Angeles, Cal. 


406 S. Main St. 
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tilling with carbon dioxide for a period 
of 18 minutes the distillate had a dens- 
ity of 0.8318, flash point of 39.5 degrees 
C, iodine value of 225 and in distilling 
with hydrogen the distillate had a dens- 
ity of 0.8312, flash point of 39.5 and 
iodine value of 2.39. The time cf dis- 
‘illaticn is proportional to the square 
root of the density of the gas used. The 
rate of distillaticn is not constantly 
proportional to the speed at which the 
gas is passed. Neftjanoe Chozjajstvo, 


volume 10, pages 236-242. 








Separating Oil from Waste Waters.— 

The apparatus consists of a settling 
chamber a, shown in the accompanying 
figure, a settling chamber d and an out- 
let chamber e. The latter two com- 
partments are connected together by 
means of a wall which does not extend 
to the bottom of the apparatus. The 
waste waters are introduced into the 
slime chamber a through the tube b. 
There the waters are allowed to over- 
flow through c into the settling cham- 
ber d. This overflow is provided with 
a slide valve i which is maintained in 
the open position by a float which is 
arranged in such fashion that it is list- 
ed by the oil layer which presses up- 
wards due to its lower specific gravity 
in the water column and b causes the 
slide valve to close. German Patent 
No. 434,795. 

Ok a * 

Treating Mineral Oils in Vapor 
Form.—German Patent No. 434,420 is 
concerned with a process for the treat- 
ment of mineral oils, tar oils and their 
distillates: in the vapor form with steam 
and carbon at the temperature of in- 
candescence. The carbon is used in 
light porous form heated up to a tem- 
perature of 1000 degrees C. This car- 
bon is obtanied by the coking of veg- 
etable or animal substances, such as 
bitumen, oil shale, wood, peat, lignite 
or from lampblack, which are treated 
at temperatures which are not greater 
than those that are used in the further 
treatment. 

The steam may be introduced into 
the retort at various points and in the 
countercurrent direction to the flow of 
the hydrocarbon vapors, and the waste 
gases, which remain after the condensa- 
tion of the reaction products, necessari- 














MARCH, 1927 


RUBSHELL 


SUPER PAINT 
Acid Proof 


Insoluble in gasoline and its vapors. 





oils. 


Unaffected by salt water. 


A Gulf Publishing Company Publication 


For under side of tank covers, inside condenser 
boxes, around treating agitators. 
For tank vessels carrying gasoline and heavy 


Sole Manufacturers 


International Compositions Co. 


25 Broadway, New York 








A FINE UNIFORM SPRAY 
With Low Operating Pressure 


T last, you can have a Spray Pond In- 

stallation that gives you that desired 

fine uniform spray at low operating pressure, 

with practically no clogging. The only thing 

necessary to secure this is to specify Marley 
Spray Nozzles. 

Marley Spray Ponds are in general use to- 


day. Wherever installed, they have rendered 
the greatest satisfaction and have proven to 
be most efficient, most economical and very 
dependable. Ina short time, Marley Nozzles 
have reached the point where they are today 
one of the fastest selling Nozzles on the 
market. 


WITH LESS CLOGGING, TOO 













today. 


COCA COLA BLDG. 





Marley Spray Ponds, equipped with Marley Spray Cooling Equip- ' 
ment, are today serving a number of large refineries in the Mid- 
Continent fields. They are satisfactory, too—and the owners will 
be glad to express their satisfaction to you. Why not post your- 
self on this Better Spray Cooling Equipment and get our catalog 


POWER PLANT EQUIPMENT COMPANY 


KANSAS CITY, MO 
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ly after they have been freed from their 
sulphuretted hydrogen and carbon di- 
oxide content, are returned to the re- 
tort. Light hydrocarbons consuming 
carbon and heavy hydrocarbons yield- 
ing carbon can be treated alternately 
in one and the same retort. 

The feature of the process lies ‘in the 


use of carbon in a light porous form. 


This carbon decomposes the steam at” 


comparatively low temperatures _ be- 
tween 450 and 800 degrees C, at which 
decomposition of 
while the 


points an extensive 
the oils does not take place, 
hydrogen formed in the process com- 
bines with the hydrocarbons and con- 
verts unsaturated into saturated hydro- 
carbons. 
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tween 0 and 100 Ibs. 
That 


ticular pressure. saves 


bellows. 


Has large valve area and 
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the Sarco 








| Firm . .. 


No. 9 


Street 















New No. 9 Sarco Steam Trap, be- 
cause its motor element seems to know 
what pressure to apply to open 
valve promptly at any steam pressure be- 


It adjusts itself instead of having to be adjusted for a par- 


with danger of inexperienced help making wrong adjustments. 


Sarco Steam Trap motor element is made of seamless hel- 
ical bronze tubing, thus distributing the movement over the 
entire number of corrugations and increasing the life of the 


Closes instantaneously and allows no steam to pass. 


Sarco has but one moving part—no-toggle joints, lev- 
ers, buckets, etc. 
not rust and stick. 


At one-third the cost of large traps, 


Let us send one on free trial. 
coupon today. 


SARCO CO., Inc. 


Corrosion in the Petroleum Industry. 
—The corrosion of condensers is 
studied and claimed to be due to the 
presence of sulphur compounds in the 
condensates. A tabulation is given to 
show the effect of these condensates on 
various metals and alloys which might 
be used in the construction of the con- 
densers. Due to the low temperatures 
prevailing in the treatment of petro- 
leum with steam, the action of the sul- 
phur compounds is not so marked, al- 
though it is always noticeable. Corro- 
sion is also due to the presence of mag- 
nesium chloride which is always found 
in the salt water accompanying the 
crude oil in the oil sands. Magnesium 


chloride will yield hydrochloric acid at 








what one of 
called the 


That’s 


customers 





our 


and close 


time and work. Does away 


quick lift when discharging. 


so will 


Is all bronze, 


will do the same work. 


Mail the 





183 Madison Ave., New York City 
Boston. Chicago. Detroit Buffalo 
Cleveland Philadelphia 
| FREE TRIAL COUPON 
| Sarco Co., Inc., 183 Madison Ave., New York City | 
Please send us. on free trial 1 No. 9 Sarco Steam Trap 
as follows: 
i | Pe for pressure of............ Ibs. | 
Steam Trap <5 soi Booriee vo. $289 | 
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high tempertaures which is the active 
corroding agent. Dry hydrochloric 
acid has no effect but dissolved in wa- 
ter its action is great as can be seen in 
the direct heating distilling vessels. 


All the studies and investigations 
that have been made on this matter 
have yielded just one conclusion, viz., 
that there is still no metal which is re- 
sistant to corrosion and which can be 
used for constructing the various parts 
of the distilling equipment in the oil 
refinery. All metals which have been 
used are subject to more or less cor- 
rosion. 

It has also been concluded that all 
metals which are able to resist well the 
action of acids are less resistant to the 
action of sulphuretted hydrogen. It 
can generally be said that Zyklop met- 
al (nickel 18 per cent, chromium 8 per 
cent and 74 per cent iron), rust-proof 
nichrome steel and block tin, as 
are relatively 


steel, 
well as certain bronzes, 
resistant to corrosion, while certain va- 
rieties of wrought iron or steel are 
more quickly attacked. Brass, monel 
metal, aluminum iron and cast iron oc- 
cupy intermediate positions in this se- 
ries, 

Tests made with various metals in 
a condensing tower showed that rust- 
proof steel, chrome steel as well as 
aluminum are particularly resistant to 
corrosion. Then again certain bronzes 
belong to this category. The corrosive 
effect was very striking in the case of 
alloys which contained considerable 
proportions of copper or nickel. 


The addition of ammonia to the 
crude oil being distilled has been sug- 
gested as a means of avoiding corro- 
sion, for the ammonia neutralizes the 
acid. 

Corrosion in cracking apparatus is 
always the considerable 
trouble and anxiety in ‘the oil refinery. 
This corrosion is almost always direct- 
ly assignable to the presence of sul- 
phur compounds. Sulphuretted hy- 
drogen has a particularly bad effect at 
high temperatures and in this case the 
critical temperature may be considered 
as 371 degrees C, while the action is 
net nearly so marked in the neighbor- 
hood of 260 degrees C. Petroleum, 
1926, 1139-40. 


cause of 


* * * 


New Countercurrent Mixing Con- 
denser.—The condenser is shown in 
Fig. 1. It is cylindrical in form and 
contains a number of trays over which 
water is sprinkled. The vapors enter 
at d;: and pass upward and they leave 
at d: while the water flows in counter- 
current. The innovation of this ccon- 
denser is the division of the interior 
into a series of compartments which 
are filled with packing material which 
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Diamond Refining Company 


NG 
CENTRAL NATIONAL BANS euiLol 






TELEPHONE 
CEDAR 27! 
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Sug gests — 


This Refinery had three boilers, all so scaled 
up they were impossible to operate, when our 
chemist was called in. A second boiler was 
moved in from another plant, after the first 
peer. using your ward's Boiler Sccie boiler became clogged. This also became in- 
2 oe SS lcroma plant and the results os : : . 

Or laroma efficient and impossible to operate as did a 






ward Chemical Cory ny » 






7ulsa, Ck laronde 










gentlemen: 









i rat our Cenelata, a a n most 

gee obtained with this compound ——— this to boil h d 1 

we nav vGitye do not hesitate to recommend this 6O new boiler purchase ater. 
- lt formation 





gratifying. : al or sé 
re aving uble with scaies ne 
any one hav.ng trou ie “ak a ail the naze sucgestSe 


in their boilers, 6s 


Due to the heavy scale the second and third 
boilers did not respond to treatment until 
urs very truly, about ten days later, and in less than thirty 
sacle days they were both popping off with the 


ceiiatneian deaessia, , 

i. same amount of fuel required to fire a new 
boiler under normal water conditions. 

By 


Inquire about Non-Rusca 


Ward Chemical Co. 


Heavy Chemicals for the Oil Refiner 
TULSA, OKLAHOMA 


we are, 
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(Great N orthern 
S Pcl 


Jackson Blvd., Dearborn and Quincy Sts. 


The “Comfortable Great Northern” is conveniently located in the shop- 
ping and theater district, two squares from the financial center and just 


a short walk from the wholesale section. 


Here at rates considerably moderate are large, 
bright, livable rooms, excellent service and the 
conservation environment of a_ substantial 
business institution patronized by leading, 
conservative environment of a_ substantial 
distinguished guests with their families. 






Accommodations for 
1000 persons 
Rooms from $2.50 a day @ 











Throughout all departments, including the fa- 
mously good restaurants, considerate modera- 
tion of charges prevails. 
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FUELLED CLL LLCO CCL 


For Protection 


When paint spraying outside 
work use the New Improved 
Pulmosan Dustproof Alumi- 
num Respirator. 


For painting inside of tanks 
and tank cars use the Pulmo- 
san Airline Mask with blower 
attachment. 


Write for Descriptive Literature 


Pulmosan Safety Equipment Corp. 
384 Jay Street Brooklyn, N. Y. 
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dhe Story of 
METALASTIC 


METALASTIC is engineering progress. 
METALASTIC has revised packing standard in the largest 
refineries in the world. 


Eliminate your costly leaks. 


METALASTIC (Gray Label) will effectively seal your pump 
and valve stuffing-boxes in any equipment operating at temper- 
atures BELOW 500 degrees Fahr. 


METALASTIC (Red Label) will prevent leakage from your 
hot-tar line valves, hot-oil pumps, expansion-joints or other 
j| equipment operating at temperatures ABOVE 500 degrees Fahr. 





METALASTIC INCORPORATED 


JERSEY CITY, NEW JERSEY 




















G. A. Shoemaker & Son, San Francisco. 
George B. Allan & Co., Dallas. 


Girten Belting & Supply Co., Houston. 
Victor Belting & Rubber Co., Los Angeles. 
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is irregularly distributed in them. 
These packing materials afford greater 
contact surface between the vapors and 
the cooling medium. The condenser is 
very effective in cooling the vapors 
down to the temperature of the inlet 
water and in heating the cooling water 
up to the saturation temperature of the 
vapors. This is accomplished by ar- 
ranging plates in the interior of the ap- 
paratus which are provided with suit- 
able openings. These holes are larger 
in diameter at the top than at the bot- 
tom in one case and larger at the bot- 
tom than at the top in the second ins- 
tance. Thus it is easier for the water 
to flow through the holes that are 
larger at the top and for the vapors to 
flow through the holes that are larger 
at the bottom. This ingenious arrange- 
ment is said to be mainly responsible 
for the good results obtained. Petro- 
leum, 1926, pages 1140-42. 
e £ -# 

Resinification in Paraffin Distilla- 
tion.—In distilling mineral oils of par- 
affin base, it was observed that an as- 
phaltic substance gradually separated 
out from the paraffin oil distillates. 
Considerable difficulty was caused by 
this substance in filtering, and an ex- 
amination was made of this black sub- 
stance. 

The substance was analyzed and its 
solubility in various solvents was de- 
termined. It was established that this 
substance was formed by oxidation of 
certain ingredients of the oil and tests 
showed that oxidation did not take 
place during distillation of the oil. It 
was established that sulphur com- 
pounds are the ones that are oxidized 
in the oil to form this black deposit. 
When these compounds are first re- 
moved from the oil, then this trouble 
is no longer experienced. Teer und 
Erdoel, 1926, page 571. 
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No Lixcuse! 


Oil and Gasoline Plants—Tool Houses 
—Machine Shops — Warehouses—Etc. 
—Will be full of Fresh Air if they are 


ventilated with 


BUCKLE Y’S- s¥riovn- VENTILATORS 


Write for catalogue, “Better Ventilation at Less Expense,” 
which gives you full details as to construction, theory, material, 


capacities, weights and prices. 


Manufactured only by 


The American Cornice Works Co. 
Wichita, Kansas 






























EMPIRE 


OSCILLATING PISTON 


OIL METERS 


So simple. Merely pipe the oil through the meter, and read off the 
amount registered plainly on the dial face. Nothing superior for pres- 
sure still work or other refinery needs. 


EMPIRE meters are really “different”, because by means of a simple 
and inexpensive adjustment they can be kept right up to their original 
high efficiency for remarkably long periods of hard service. This last- 
ing accuracy is an outstanding and exclusive feature of the EMPIRE. 


The Empire is a strong and durable meter. The design is simple, and 
all parts substantial. This means long life and low repair cost—two 
points for which the EMPIRE has held an unbeaten record for over 


Standard Type forty years. 
%” EMPIRE 








Send for fully illustrated catalog 110-R. 


NATIONAL METER COMPANY 


299 Broadway, New York 


| Chicago Boston Cincinnati Atlanta San Francisco Los Angeles 
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Repeat Orders Tell the Story 
For Metallo 
“Refinery Type” 
Gaskets 


WHEN LARGE CORPORATIONS constantly re-order a certain type 
of gasket for their refinery service, it is a sure bet that the gasket is 
giving A-1 satisfaction. 





THAT IS EXACTLY WHAT the biggest oil refiners in the country 
are doing on Metallo “REFINERY TYPE” gaskets. These gaskets 
are in steady use day after day on all types of joints, no matter what 
the cracking process is. 


900 LBS. PRESSURE—1112 DEG. F. 

| are usual working conditions for Metallo “Refinery Type” gaskets. 
They stand up so well under this service because they are made of 
asbestos encased all around in corrugated special steel, our Style 1000 
Metal. 


Metallo “Refinery Type” Gaskets are also made in monel or other 
metal, and in any size to suit particular requirements. Sample section, 
showing construction, will be sent upon request. 


Metallo Gasket Co. 


New Brunswick, N. J. 











Forged Steel Products 


HIGH GRADE LINES. QUICK SERVICE 


Valves Flanges 

Ells Couplings 

Tees Bushings 

Unions Reducing Fittings 
Plugs Ground Joint Unions 


ALSO 


Tycos Instruments 
Reducing Valves 
Pump Governors 
Liquid Level Controls 
Back Pressure and 
Vacuum Regulators 


Gate Valves 
Electric Cranes and Hoists 
All Steel Hand Trucks 
Machine Bolts 
Rivets 


Speed and efficiency in handling your orders 


Maintenance Engineering Corp. 
W. J. Peddie, Pres., 2000 Harrington St. 


Tel. P-5580 


HOUSTON, TEXAS 


P. O. Box 1402 






































MARCH, 1927 


Magnolia Completes New 
Cross Installation 


Beaumont, Texas.—Magnolia Petro- 
leum Company, at its refinery here has 
recently completed the installation of 
six 2000 barrel capacity Cross cracking 
units. Upon the completion of this 
work the construction crew was moved 
across the road and started the prelim- 
inary work for the construction of 24 
tower stills and the necessary associ- 
ated equipment, such as condenser 
boxes, residuum coolers, distribution 
lines, receiving house, and twelve run 
down tanks. These latter are already 
erected. Mr. E. E. Plumly, vice-presi- 
dent of the company, is manager of re- 
fineries. 

Plans for the addition of 24 new 
stills in its Beaumont refineries during 
1927 have recently been made known 
by officials of the Magnolia Petroleum 
Company. The carrying out of such a 
program, it is estimated, will increase 
the company’s daily capacity to 60,000 
barrels daily. The program is expected 
to cost approximately $5,000,000. 


Mid-Continent Installs 


Largest Retort 


Tulsa, Okla—The Mid-Continent Pe- 
troleum Company with refinery at 
West Tulsa recently ordered a crack- 
ing still, which will be the largest pres- 
sure retort in the world. The still is 
the design and invention of F. B. 
Koontz, refinery superintendent for 
the Mid-Continent Company (formerly 
Cosden and Company). The retort 
will be 60 feet in length and 10 feet in 
diameter and made of 3%-inch steel 
plate. It will cost, completely installed, 
$620,000. A. O. Smith Corporation of 
Milwaukee are building the still. 


Marland Building Plant 
In Texas Panhandle 


Amarillo, Texas. — Marland Refining 
Company has started construction work 
on a five million cubic foot daily capac- 
ity Newton process absorption gasoline 
plant on the west side of the Burnett 
Ranch production in Carson County to 
operate on gas from producing wells 
of the Marland Oil Company of Texas. 
This plant sité is located in section 116, 
block 5. Miller engines will be used in 
connection with the Newton equipment. 
The gasoline yield in this section of the 
field averages three-quarters of a gal- 
lon per thousand cubic feet of gas. 


Re-Elect Officials of 
National Refining 


Cleveland, Ohio. — Directors of the 
National Refining Company have re- 
elected all officials of the concern for 
the coming year. The official family 
is composed of John B. Fretter, presi- 
dent; W. E. MacEwen, vice president; 
C. S. Smith, secretary and J. F. Hall, 
treasurer. 
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Pump with gears 
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ll & HERRINGBONE GEAR PUMPS 


They are recommended for 


have these advantages: 
the severe pumping service 


High speed. 


Direct connected. ; encountered in the oil in- 
Equipped with ball bearings. dustry 

Standard or reversible types. . 

With or without bypass. Send for Bulletin 17-A-9 


SCHUTTE & KOERTING CO., 1253 N. 12th St, PHILADELPHIA, PA. 


WN 
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Tuts Pipe Witt Be Burtep AND ForGOTTEN 
For Many YEArS—Because it is coated 
with BiruRINE ENAMEL. It will give good 
service—because BiturRINE ENAMEL defies 
rust and corrosion. 

(Biturine Enamel applied over 20 years 
ago is still in perfect condition and shows 
no sign of deterioration.) 

BITURINE ENAMEL forms a tough impene- 
trable coating one-sixteenth to one-eighth 
inch in thickness which is unaffected by 
acids, moisture, alkalis or electrolysis. 
BITURINE ENAMEL is giving every-day, all- 
weather protection to pipe lines, tanks, 
reservoirs, penstocks, bridges, tank steam- 
ers and other severely exposed structures. 
































HILL, HUBBELL & COMPANY 


Manufacturers of Paints, Varnishes, Enamels, Biturine Coatings 














OAKLAND LOS ANGELES SEATTLE 
SAN FRANCISCO 3257 San Pablo Avenue 331 W. Eleventh Street 816 Western Avenue NEW YORK 
115 Davis Street PORTLAND BALTIMORE TULSA 15 Moore Street 








600 E. Lombard Street P. O. Box 1483 
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Centrifix Steam Purifier 


Simple, durable and self-cleaning. Easily installed and of high efficiency. 
Made with monel metal blades and alloy steel fixtures, in different models 
for various uses. 




















S to Trap—or back into boiler below water level. 
CENTRIFIX STEAM PURIFIER AND DESATURATOR will remove 
all moisture and dirt before steam leaves boiler and deliver clean, bone-dry 
steam to main header or superheater. 4 in. $120.00—5 in. $150.00—6 in. 
$165.00 f. 0. b. factory. 
CENTRIFIX DOES NOT ROTATE and is self-cleaning. 


——, Geo. B. Allan & Co. 


Simpson Bidg., Dallas, Texas 



















COMPOUND 
LEVERS " ai tac 


Also factory distritutors for 
pucker Campbell Boiler Feed-Water Regulator 
Campbell Steam Flow Recorder 
Cash “Standard” Regulating Valves 
McGregor Double Pump Valves 
Non-Clog Spray Nozzles 


DALLAS STOCK 
Kelly Self-grinding Valves. Promet Bearine Metals 
that will not cut or stick to shaft, even when run 
without lubrication. Melts at 600 devrees F. 
““Metalastic” Plastic Packings for all services 


so00r-——* 


Cr ANGEABLE 
WATER LEVEL 


BUCKET WEIGHT —nmer 


ARMSTRONG TRAP 
for steam and air service, large 
size and cheap price. 
Dallas Stock 





























THE VIGILANT 
OIL LEVEL 
REGULATOR 


for any type of absorber 
or steam still. 





In the process of manufac- 
ture of gasoline by absorbing 
the gasoline in oil and subse- | 
quently separating the gasoline from the oil by distillation, 
it is essential that a constant oil level in both the absorbing | 
tank and the still be maintained. | 


For this purpose the Vigilant Oil Level Regulator is 
manufactured. It is adaptable to any type of absorber or | 
steam still and will maintain a constant oil level under all | 
conditions of temperature and pressure. 


For 25 years Chaplin-Fulton equipment has been 
recognized for accuracy and reliability 


Chaplin-Fulton Mfg. Company 
2336 Penn Ave. Pittsburgh, Pa. 
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Julian Corporation Takes 
Over Two Refineries 
Los Angeles—The Julian Petroleum 

Cerporation has leased for refining 

purposes the 5000 barrel plant of the 

Olympic Refining Company at Long 

Beach. For about four years this plant 

h-s been operated as a topping plant 

by the Olympic, but had recent!y in- 

stalled a vapor phase cracking unit of 

500 barrels capacity. E. A. Wyatt is 

general manager for the Olympic Com- 

pany. H. H. Rathburn, plant manager, 
at Long Beach. The Olympic Com- 
pany is owned by J. Stanley Dollar of 

the Dollar Steamship Company, H. F. 

Alexander of Seattle, president of the 

Pacific Steamship Company, and oth- 

ers. 

H. F. Alexander, president of the 
Pacific Steamship Company, was re- 
cently e'ected as one of the board cf 
directors of the new California-Eastern 
Oil Company, which owns the Julian 
Petroleum Corporation and the Marine 
Oil Company of Los Angeles. 

The Julian Corporation, of which S. 
C. Lewis is president, has also recent- 
ly purchased the 3000 barrel refinery 
and all assets of the Sunburst Oil & 
Refining Company, at Great Falls, 
Montana, according to a_ statement 
made public by L. C. Stevenson, presi- 
dent of the Sunburst Oil & Refining 
Company. The S. C. Lewis interests 
have paid half of the $750,000 required 
to close the deal. When this deal is 
completed the property purchased will 
go into the newly organized California- 
Eastern Company, which S. C. (Judge) 
Lewis is promoting. 

The Julian interests have issued $/7,- 
500,000 in bonds for the purpose of car- 
rying forward the expansion program 
outlined by the board of -directors. 


Building First Refinery 
in Porto Rico 


San Juan, P. R—Construction of the 
first refinery on the island of Porto 
Rico will be started at an early date. 
The Borinquen Refining Company, re- 
cently organized by natives of Porto 
Rico, all of whom are United States 
citizens, has an authorized capital of 
$500,000. The refinery will be com- 
plete and include one Dubbs cracking 
unit. Crude is to be obtained by tanker 
from the United States and South 
America. The location of the plant is 
at the harbor of San Juan. 

“Infant industries” in Porto Rico are 
extended every protection under the 
laws of the is!and government, with 
every encouragement to assist in put- 
ting such industries “on their feet.” 
As a consequence the Borinquin Re- 
fining Company will be exempt for the 
next ten years from all forms of tax- 
ation, including the two cents per gal- 
Jon tax on gasoline. 
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SEAMLESS STEEL STILL ‘TUBES 


Thousands of Babcock & Wilcox open hearth seamless steel still tubes 
are in service in refineries throughout the country. 





These tubes have been supplied to various specifications, either with plain 
ends or upset as ordered. 


_ Many of them are thirty feet long, made hot finished by a process per- 
fected by this Company, for tubes of unusually long length. 


The more common sizes are carried in stock at the Mill for immediate 
sh ‘pment. 


THE BABCOCK & WILCOX TUBE CO 








Works: Beaver Falls, Pa. 
General Sales Office: 85 Liberty Street, New York 
BRANCH OFFICES BRANCH OFFICES 
CHICAGO .................Marquette Building GALVESTON, TEXAS ...... 414 Security Building 
NN ig re oe he ee 80 Federal Street AMARILLO, TEXAS, ...........-208 Polk Street 
EE rr rT eee Packard Building PuOEntx, ARIZONA... ....--cces Heard Building 
PittspurGH ...Farmers Deposit Bank Building PEL weéasecssccess 444 Seventeenth Street 
REID. 5. 6 cis ne-¥ re tneared Guardian Building Sace Lame CIty ccc ccscccses Kearns Building 
Ri ROOMES ceincdcie anes nese Traction Building Sore L. C. Smith Building 
NG TA. <56.0:9:0'00 0s taiced Candler Building San FRANCISCO .............Sheldon Building 
New ORLEANS ..............344 Camp Street i SEE a6 6:06:50 0-wc cee ka Central Building 
Boweren, TERS... ..ccccsecs Electric Building PORTLAND, OREGON .........-.. Gasco Building 
et ADONNE, TREES. o0.éccccdgcsns ccs PEOVAMA, TOBA: 6 <.6.06:0860:0:8 Calle de Aguiar 104 
seeeeeese-511 Builders Exchange Building San Juan, Porto Rico ..Royal Bank Building 
ee ee ee eer Magnolia Building Hono.utu, H. T...... Castle & Cooke Building 
| 
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York Mechanical Refrigeration 
is déependab/e Refrigeration 


Designed, built, installed 
and guaranteed by 
the world's larges t 
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Write for our bulletins 





YORK Manufacturin 
Company 
Ice Making and Refrigerating Machinery Exclusively 
York, Penna. 
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ASK ANY OF OUR LESSEES 
ABOUT CONLEY CARS 


po 


ee o> Cita 3 





Our Equipment is in First Class Mechanical Condition 


Cars for Gasoline, Fuel Oil, Lubricating Oils 
Insulated Cars for Natural Gasoline 


CONLEY TANK CAR COMPANY 


M lia Bldg. . ° i . 
DALLAS. TEXAS (Write or Wire Our Nearest Office) PITTSDURGE PA. 






































Ammonia Compressors 
Fittings and Pipe Coils 


Render Years of Reliable Service 





Compressors built in 
several types and a 
great variety of sizes. 
Illustration is of a high 
speed type compressor. 





Complete Data 
on Request 








THE VILTER MFG. CO. BRANCH OFFICE 


Established 1867 413 Com’l Bank Bldg. 
1152-1162 Clinton St. Milwaukee, Wis. Houston, Texas 
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North Texas Refineries 
Have Fire Losses 

Wichita Falls, Texas—Two North 
Texas plants operating on Texas Pan- 
handle crude sustained minor fire 
losses, with one loss of life during Feb- 
ruary. The Miller Petroleum Compa- 
ny’s skimming and cracking plant at 
Wichita Falls sustained a property loss 
of about $4,000 February 12 when a 
vapor line broke, and sprayed the sur- 
rounding equipment with sheet of burn- 
ing oil. The Dallas plant of the Simms 
Oil Company caught fire from a still 
explosion on February 12, and cost the 
life of Jacob J. Yerton, 50, who died 
two days later from burns received in 
the fire. 





BURRELL 
De Luxe Safety Model 


Standard-Burrell Gas Apparatus 
For the Gas and Oil 
Industries 
































+ 
Completely Described in the New 


BULLETIN NO. 750 


A copy will be sent upon request. 


Burrell Technical Supply Co. 


CHEMICAL- BIOLOGICAL- METALLURGICAL 
LABORATORY APPARATUS AND REAGENTS 


1704-1708 FirTH AVENUE PITTSBURGH, Pa, 












DUBBS PLANT OPERATORS 


Ten good operators wanted for positions in Califor- 
nia, starting about July ‘st. Refinery located be- 
tween Long Beach and Los Angeles. Applicants must 
have at least one year’s actual operating experience 
m Dubbs process. Address Box ‘‘A’’, Wilmington, 
California, giving education, age, experience and mari- 
tal status, also name of present or last employer on 
Dubbs process. 








BONER & SHELDON an Driven Centrifuges 
u ‘ and Centrifuges 
anufacturing Engineers WRITE 
Fractionating Towers, Absorption Towers, 
Vertical “Stills, Distillation Equipment. WILLIAMS BROWN & EARLE Inc 
’ , . 
514 Merchants National Bank Bldg. Manufacturers of Laboratory 

Los Angeles, Cal. Apparatus 

918 Chestnut St. Philadelphia, Pa. 














CHEMICAL ENGINEER and REFIN- 
ERY SUPERINTENDENT with over 22 
years experience in European and American 
crude oils, specialist in Lub-oils and high 
vacuum distillation, desires change. Best 
references. Address Box 18, The Refiner 
and Natural Gasoline Manufacturer. 
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New Style 250 Air or 
Gas Lift Compressors 


On gas compressors, 1600 Ibs. pressure, handling temperatures 800° tc 
900° F., this braided copper jacket with new Craneum mixture center 
has delivered the goods where pure.asbestos packings have lasted only 
a few days. 

Craneum is a mixture of high temperature materials and finely divided 
metal particles mixed with graphite and suitable binder. 12 ft. spirals, 
Y% to 1% in. or in sets of rings. 

Operators of gas compressors having hot rods or experiencing scored 
rods should order this packing at once. if they desire continuous opera- 
tion of their wells. Has also proven extremely successful handling hot 
oils against pressures of 1600 lbs. and temperatures ranging 900° F. as 
found in cracking. 

Suitable for Chicago Pneumatic Compressors, Ingersoll Rand and for 
hot oil pumps such as Worthington, Union, Wilson-Snyder reciprocating 
types. Order through jobber or direct. 


CRANE PACKING CO., 1808 Cuyler Ave., Chicago, Ill. 








WALSH FIRE BRICK 


FROM COAST TO COAST | 
WALSH FIRE CLAY PRODUCTS CO. | | 


% 
\ 


ST. LOUIS 
OF os 1 LOT 4K OTC) 


360 N. MICH.BL. 


NEW YORK 


220 FIFTH AVE. 
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Years of Metal Packing 
Experience 


Years of Garlock metal packings are 
Experience mechanically right from the 

standpoint of design and service. 
Their efficiency is the result of twenty-five years 
of manufacturing experience coupled with care- 
ful surveys made by our engineers to deter- 
mine the proper designs for work against high 
temperatures and pressures existing in modern 
power units. 


Re search Our Research Department 
Department gives special study to the me- 

chanical details of the pack- 
ings; we also maintain chemical and physical 
laboratories to determine different compo- 
sition of alloyed metals in reference to their 
hardness and wearing qualities. 


Use of Metal The use of metal packing is 
Packings not limited. It will give 


superior and economical ser- 
vice in certain Classes of mechanical equipment 
when used on valve stems and steam, air, 
gas, and ammonia piston rods. 


Consultation Asa part of our metal pack- 
Service ing service, we maintain a 


Corps of Metal Packing Engi- 
neers who are at the call of our customers 
for consultation on special or difficult metal 
packing problems. 


Garlock 
etal Fackings 


THE GARLOCK PACKING COMPANY, Parmyra,N. Y. 
—Sales Offices in Principal Industrial Centers 
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‘| |The Plibrico Diffusing Furnace 


i for positive control of furnace temperature 








is a unique furnace design that gives positive largest oil companies. Ten are in service in California at 
furnace temperature control. It can be used with _ one refinery. Nine are in operation in a big refinery in 
rae any furnace burning oil or gas. It finds most immediate Illinois. There are many others scattered around the oil 
Shas application in the oil refinery and the asphalt plant. Under _ territories and as far away as Japan. There is at least 
0 stills, the furnace makes very definite economies: one Diffusing Furnace in almost every field. 


Te Plibrico Diffusing Furnace (patents applied for) The Diffusing Furnace has been adopted by some of the 


The Plibrico Diffusing Furnace can be adapted to any 
oil or gas fired still—old or new. With existing stills, if 
the brickwork is in good condition the installation of the 
tunnel-like chambers is the only thing needed. The illus- 
tration below shows how these tunnels are installed. 


27 1—Uniform temp rature. This is because the flame is 
12 confined to the tun zl-like combustion chambers. Heating 
3 is by diffusion through the chamber openings. Tem- 
ths peratures are kept uniform the entire length of the furnace. 
-- 2—Shortens the time cycle. Since a uniform temperature 
be is easily maintained, the fires can run ata maximum. There 
cover is no underheated section of the still bottom. The entire 
26 still operates at its maximum. 
7 3——No buckling. There is no direct impingement of 
18 flame against the still bottom. Temperatures are easily 
a } controlled. Consequently there is no overheating and no 
3 buckling of the still bottom. 
118 4——Fuel economy. Complete combustion is effected 
because of the confinement of combustion to the tunnels, 
= 5—Longer refractory sn The Diffusing Furnace is 
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above show 
clearly the 
Ae operation of 
Tinois stills equipped with Diffusing Purnace. the Diffusing 
“136 Furnace. The picture at the left is of the furnace in operation. 
: The uniformity of heating is evidenced by the uniformit oTLESS 
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me of the flame at the combustion tunnel openings. aso Kingsbury SUT 
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joints.. 
Modern loading racks all over the world are equip- 


ped with M¢Donald Swing Joints. In no other 
way can the same free motion be secured. 





This flexibility is coupled with durable, leak proof 
construction. M¢Donald Swing Joints stay in ser- 
vice 7 and 8 years without repacking. All parts are 
strong and heavy—good for a life time. Easily re+ 
packed without removing from line. Made in “The 
Home of the Swing Joint.” Sizes 1” to 2”. It pays 
to buy M©Donald Equipment. 


“The Home of The Swing Joint” 


A. Y¥. MSDONALD MFG. CO. 


Dubuque, Iowa. 
Omaha Minneapolis Des Moines Kansas City 


M¢Donald Swing 
Joint, Patented 7-2- 
1912. 








